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1.  INTRODUCTION 


This  document  summarizes  work  performed  by  MITRE  Metrek  for  the 
FAA's  Office  of  Systems  Engineering  Management  Technical  Programs 
Division  (AEM-200) . The  objective  of  the  task  was  to: 

— describe  the  CONUS  ATC  system  after  current  major  E&D 

features  are  developed  and  Integrated  Into  the  operational 
system, 

— Identify  and  describe  the  Interfaces  between  systems 
that  will  have  to  be  provided,  and 

— Identify  and  describe  design  and  time  phasing  concerns 
that  need  to  be  addressed  by  the  FAA. 

1.1  Scope 

The  scope  of  the  project  was  limited  to  systems  within  CONUS 
operated  by  the  FAA  that  are  directly  related  to  the  provision 
of  ATC  services.  In  addition,  the  system  Improvements  described 
were  limited  to  those  Items  In  the  current  E&D  program  that 
were  targeted  for  Implementation  and  that  had  been  defined  to 
a level  of  detail  that  their  Interfaces  with  other  systems 
could  be  examined.  Such  efforts  as  the  Automated  Terminal 
System  (ATS)  and  Automated  En  Route  Air  Traffic  Control  (AERA) , 
for  example,  were  considered  to  be  at  a preliminary  stage  of 
development  and  were  not  considered  In  detail,  but  their 
potential  Impact  was  briefly  noted  where  applicable.  Evolu- 
tionary system  Improvements  planned  for  widespread  Implementation 
by  the  Air  Traffic  Service  (AAT)  and  the  Airway  Facilities 
Service  (AAF)  were  also  Included,  but  limited  application  sys- 
tem patches  were  excluded. 

This  description  considers  the  transition  of  the  current  ATC 
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system  to  the  time  period  when  most  major  element  of  the  cur- 
rent K&l)  program  will  be  Implemented.  Although  it  was  difficult, 
and  not  essential  to  this  document,  to  select  specific  implemen- 
tation dates,  the  period  covered  rovighly  extends  until  the 
time  frame. 

r 

The  system  description  is  limited  to  normal  mode  operations  in- 
tended to  provide  ATC  services  to  users.  As  a result,  certain 
functions  are  not  considered.  These  functions  include  failure 
mode  operations,  administrative  features,  and  system  maintenance 
and  record  keeping  functions  that  are  purely  internal  to  the  KM. 

.Some  remote  maintenance  and  monitoring  improvements  that  are  an 
Integral  part  of  future  operational  systems  are  included,  however. 

Finally,  the  system  description  was  Intended  to  serve  as  an  in- 
ternal planning  aid  based  on  current  management  decisions  as  to 
the  proper  courses  of  system  design  action.  The  document  does 
not  try  to  Justify  these  decisions  or  examine  system-wide  al- 
ternatives to  these  planned  courses  of  action.  Cost,  benefit, 
and  system  requirements  relationships  were  not  exiunined.  However, 
the  need  for  additional  studies  of  this  sort  to  select  among 
known  active  alternatives  or  to  explore  system  additions  where 
no  design  decisions  have  been  made,  were  noted  as  a part  of  the 
identification  of  interface  planning  concerns. 

1.2  Approach 

To  meet  the  stated  objective,  a strawman  future  ATC  system  des- 
cription was  prepared  to  Illustrate  the  expected  ATC  system 
configuration  if  current  FAA  system  improvement  plans  were 
realized.  Tltls  description  is  facility-oriented  and  focuses  on 
the  technical  operation  of  the  hardware,  software,  and  sensors 
used  by  ATC  personnel  to  deliver  new  or  Improved  services. 
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This  description  shows  how  the  particular  ATC  facilities  are 
connected  to  other  parts  of  the  system  and  how  these  facilities 
and  their  associated  connections  are  expected  to  change  over 
time.  Features  that  do  not  change  are  either  deemphasized  or 
set  aside. 

1.2.1  ATC  Facilities 

For  this  study  the  ATC  system  was  subdivided  into  facilities  as 
noted  in  Table  1-1.  The  grouping  of  facilities  falls  along 
rather  natural  lines  with  some  arbitrary  assignments  being  made 
for  some  services.  For  example,  the  flight  plan  data  distribu- 
tion system  for  TRACON  and  towers  was  primarily  treated  in  the 
TRACON  Facility  chapter  as  the  TRACON  is  generally  a user  of 
the  current  Flight  Data  Entry  and  Printout  (FDEP)  and  is  pro- 
jected to  be  a user  of  the  future  Terminal  Information  Processing 
System  (TIPS)  equipment,  although  tower  facilities  may  also  use 
this  equipment.  Also,  ATC  services,  such  as  separation  assurance 
that  use  features  that  reside  in  a number  of  facilities  were 
discussed  in  several  chapters  of  the  document.  For  example,  the 
Beacon-based  Collision  Avoidance  System  (BCAS)  and  Automated 
Traffic  Advisory  and  Resolution  Service  (ATARS)  were  described 
in  both  the  En  Route  and  TRACON  chapters. 

1.2.2  Time  Periods 

Facility  descriptions  were  prepared  for  three  time  periods: 
Current,  Near  Term,  and  Far  Term.  The  "current  system"  was 
defined  as  consisting  of  those  systems  substantially  in  place 
by  the  end  of  calendar  year  1978,  including  those  system  improve- 
ments that  were  funded  for  implementation  in  fiscal  year  1977 
or  earlier  years  but  that  were  not  completely  operational  by 
the  end  of  calendar  year  of  1978.  The  current  system  is 
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the  reference  point  for  examining  system  changes  and  is  presented 
only  to  a level  of  detail  that  is  necessary  to  highlight  system 
changes.  This  description  is  Incomplete  in  most  cases  and  is  not 
intended  as  a tutorial  on  current  system  operations. 

The  "Near  Term  system"  was  defined  as  the  Current  system  modified 
to  include  those  system  improvements  that  could,  according  to 
current  system  plans,  be  substantially  implemented  by  the  end  of 
calendar  year  1982.  Many  of  the  anticipated  Near  Term  improve- 
ments have  already  been  approved  for  implementation  and  some  have 
active  procurement  contracts.  System  improvements  that  have  been 
approved  for  implementation  have  been  noted  in  the  documentation. 

The  "Far  Term  system"  was  defined  as  the  Current  system  modified 
to  Include  implementation  of  all  system  improvements  in  the  cur- 
rent FAA  E&D  and  operational  service  programs  excluding  non-CONUS, 
non-ATC,  or  long  range  research  system  improvements.  This  post- 
1982  Far  Term  system  is  somewhat  tentative  because  of  the  addi- 
tions, deletions,  and  modifications  that  naturally  occur  in  a 
dynamic  research  and  development  program. 

1.2.3  Document  Structure 

The  work  undertaken  in  this  study  is  reported  in  several  docu- 
ments. Volume  II  describes  the  system  evolution  and  interfaces 
for  specific  facilities.  Volume  I merges  the  specific  facility 
Information  in  Volume  II  into  a description  of  the  overall  sys- 
tem configuration.  A series  of  short  papers  that  focuses  on  the 
system  configuration  and  design  questions  that  FAA  management  will 
be  considering  as  the  future  ATC  system  evolves  was  also  prepared 
during  the  course  of  the  study.  These  papers  were  prepared  as  a 
result  of  the  major  assumptions  that  were  made  in  this  document 
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as  to  how  specific  E&D  products  would  be  incorporated  into  the 
ATC  System. 

Each  facility  description  chapter  in  Volume  II  follows  roughly 
the  same  outline.  The  intent  was  to  highlight  system  interface 
requirements  between  particular  facilities  and  between  particu- 
lar improvements  within  a given  facility  for  each  of  the  three 
time  periods.  For  example,  the  En  Route  Facilities  Chapter 
highlights  interfaces  between  ARTCC  automation  and  en  route 
surveillance  sites  as  well  as  interfaces  internal  to  the  ARTCC 
automation,  such  as  between  the  Electronic  Tabular  Display  Sub- 
system (ETABS)  and  the  Direct  Access  Radar  Channel  (DARC). 

Each  facility  description  in  Volume  II  consists  of: 

• an  improvements  summary. 

• a connectivity  diagram. 

• an  information  flow  diagram. 

• a tentative  implementation  schedule. 

• an  interface  planning  summary. 

The  Improvements  summary  gives  a brief  description  of  the  nature 
of  each  improvement  and  the  expected  advantages  that  will  accrue 
to  the  system  by  its  implementation. 
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The  connectivity  diagram  specifies  the  type  of  data  directly  re- 
lating to  the  delivery  of  ATC  services  and  the  general  transmis- 
sion media  (directly  wired,  digital  data  channel,  teletypewriter 
channel,  video  channel,  or  facsimile  transmission)  associated  with 
interfacility  communication  links.  Within  the  facility  chapter, 
the  designation  of  communication  media  is  at  the  general  level; 
the  specific  FAA  leased  or  operated  switching  and  transmission 
capabilities  used  for  these  links  is  given  in  the  Comnunlcation 
Chapter. 

The  Information  flow  diagram  presents  the  specific  inputs,  out- 
puts, and  internal  functions  that  must  be  accomplished  for  each 
ATC  system  Improvement. 

For  each  of  the  preceding  sections,  the  emphasis  is  on  the  sys- 
tem interface  changes  that  will  occur  in  the  two  time  periods, 
with  minimum  attention  given  to  explaining  the  operation  of  the 
existing  system  except  as  a point  of  reference. 

The  tentative  implementation  schedule  is  based  on  projected  tech- 
nical data  package  (TDP)  handoff  dates  for  Far  Term  improvements 
and  on  budgetary  information  for  most  Near  Term  Improvements. 

The  implementation  dates  shown  follow  TDP  handoff  by  one  to  three 
years,  depending  on  the  estimated  complexity  of  the  procurement. 
The  changeable  and  rather  optimistic  nature  of  these  estimates, 
particularly  for  Far  Term  items,  limits  their  usefulness  in  ex- 
amining fine  grained  precedence  relationships. 
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The  Interface  planning  summary  cites  two  types  of  system  con- 
cerns: "interface/evolution  open  Items"  and  "interface  adjust- 
ments." The  topics  Included  in  the  "interface/evolution  open 
item"  category  require  examination  and  decision  at  or  above  the 
FAA  Division  Chief  level.  In  general,  they  involve  major 
assumptions  that  were  made  in  this  document  as  to  how  the  ATC 
system  will  incorporate  results  of  the  FAA  E&D  program.  The 
"interface  adjustments"  can  generally  be  resolved  below  the 
FAA  Division  Chief  level  and  generally  involve  minor  changes 
in  system  plans.  Many  of  the  adjustments  and  open  items  dis- 
cussed in  this  section  have  been  under  review  by  FAA  managers 
as  this  document  was  published.  The  circumstances  that  prompted 
citing  open  items  were  generally  of  a transitory  nature  and  are 
likely  to  be  modified  substantially  in  a short  time. 
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2.  EN  ROUTE  FACILITIES 

As  described  in  this  chapter,  an  En  Route  Facility  consists 
generally  of  those  portions  of  the  en  route  air  traffic  control 
system  that  are  contained  in  the  ARTCC  (Air  Route  Traffic 
Control  Center)  building.  The  facility  consists  of  en  route 
ATC  (Air  Traffic  Control)  system  equipment,  en  route  ATC 
system  software,  and  the  personnel  associated  with  this  equip- 
ment and  software.  Other  equipment  and  functions  are  physically 
located  at  en  route  facilities  but  are  not  discussed  in  this 
chapter.  For  example,  NADIN  (National  Airspace  Data  Interchange 
Network)  concentrators,  NADIN  switches,  and  voice  radio  equip- 
ment are,  or  will  be,  located  at  en  route  facilitiesJ  These  are 
described  in  Chapter  9.  Similarly,  Flight  Service  Data  Process- 
ing Systems  (FSDPS)  are  to  be  located  at  ARTCCs  but  are  described 
in  Chapter  6 rather  than  in  this  chapter. 

The  emphasis  in  this  chapter  is  on  those  en  route  functions 
directly  related  to  the  providing  of  ATC  services.  Administra- 
tive functions,  maintenance,  logistics,  etc.,  are  not  included. 
The  communications  within  the  building  and  between  the  building 
and  other  elements  of  the  system  are  generally  not  described; 
however,  the  external  interfaces  and  the  types  of  Information 
sent  across  these  Interfaces  are  indicated. 

The  remainder  of  this  chapter  consists  of  the  following  sections: 

• En  Route  Facilities  Improvements  Summary  (2.1).  This 
section  lists  Important  functional  areas  and  the  improve- 
ments planned  for  these  areas.  For  each  function,  there 
is  a separate  brief  description  of  the  method  by  which 
the  function  is  currently  performed,  the  planned  improve- 
ment (s)  and  the  manner  in  which  the  Improvement (s)  would 
enhance  the  performance  of  the  function. 
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(Further,  more  detailed  Information  in  regard  to  each 
Improvement  Is  contained  In  Section  2.3). 


• En  Route  Facilities  System  Connectivity  (2.2).  This 
section  contains  three  connectivity  diagrams  — one  for 
each  of  the  three  system  phases:  Current,  Near  Term, 
and  Far  Term.  The  changes  in  connectivity  between 
phases  are  briefly  described. 

• En  Route  Facilities  Information  Flow  (2.3).  This 
section  contains  three  Information  Flow  Diagrams  — 
one  for  each  of  the  three  system  phases  (see  above) . 

The  diagrams  show  the  facilities  that  provide  inputs  to 
an  ARTCC,  the  principal  types  of  inputs  provided  by  eacli 
of  these  facilities,  ARTCC  functions,  the  facilities 
that  are  provided  with  outputs  from  an  ARTCC,  and  the 
principal  types  of  outputs  provided  to  those  facilities 
by  the  ARTCC.  The  information  flow  for  each  function 
that  was  identified  in  Section  2.1  is  then  described  in 
a separate  series  of  paragraphs. 

• En  Route  Facilities  Tentative  Implementation  Schedule 
(2.4).  This  section  contains  a figure  that  shows  the 
tentative  implementation  schedule  for  the  principal 
Improvements  affecting  the  En  Route  Facilities. 

• En  Route  Facilities  Interface  Planning  Summary  (2.5). 
This  section  summarizes  the  major  assumptions  that  were 
made  in  regard  to:  what  Improvements  would  be  imple- 
mented, when  they  would  be  implemented,  how  they  would 
function  in  an  En  Route  Facility,  and  how  they  would 
Interact  with  other  facilities. 
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2.1  En  Route  Facilities  Improvements  Summary 
Table  2-1  summarizes  the  En  Route  Facilities  Improvements  that, 
according  to  current  plans,  are  expected  to  be  Implemented  in 
the  Near  Term  and  Far  Term.  Each  of  these  functions /features 
and  the  improvements  in  them  are  briefly  described  in  the 
following  paragraphs.  More  detailed  information  is  contained 
in  Section  2.3.  In  addition  to  the  improvements  that  are 
listed  in  Table  2-1,  there  are  other  potential  improvements  that 
are  less  likely  to  be  Implemented  according  to  current  plans. 
Such  additional  potential  improvements  are  briefly  described  at 
the  end  of  this  section. 


Monitoring  Nearness  to  Ground 

Currently,  controllers  detect  aircraft  that  are  too  close  to 
the  ground  by  comparing  displayed  aircraft  altitudes  to  the 
minimum  safe  altitudes  of  the  areas  in  which  the  aircraft  are 
operating. 

In  the  Near  Term,  this  function  is  expected  to  be  automated 
through  the  implementation  of  EMSAW  (En  Route  Minimum  Safe 
Altitude  Warning  System).  EMSAW  would  use  computer  software  to 
compare  aircraft  altitudes  to  the  minimum  safe  altitudes  of  the 
areas  in  which  the  aircraft  are  flying  and  warn  controllers  of 
aircraft  that  are  at  dangerously  low  altitudes.  No  Far  Term 
changes  are  Included  in  the  current  plans.  See  2.3.1  for 
further  information. 

Management  of  Traffic  Flow  Near  Terminals 

Currently,  metering  position  personnel  or  controllers  manually 
calculate  estimated  times  of  arrival  and  manually  determine  means 
of  improving  the  spacing  and  sequencing  of  aircraft  to  the  ter- 
minal feeder  fixes  in  a fuel-conservative  manner.  In  the  Near 
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NC 
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Term,  it  is  expected  that  an  automated  En  Route  Metering 
function  will  be  Implemented.  En  Route  Metering  would  de- 
randomize  the  arrival  of  aircraft  at  the  terminal  feeder  fixes 
so  as  to  minimize  congestion,  delays,  fuel  consumption,  and 
noise  in  and  around  terminal  areas.  It  would  calculate  esti- 
mated and  desired  arrival  times  and  would  provide  advisories 
to  improve  the  spacing  and  sequencing. 

In  the  Far  Term,  En  Route  Metering  would  be  Integrated  with 
Flight  Plan  Conflict  Probe  so  as  to  provide  conflict-free  meter- 
ing instructions.  An  automated  interface  would  be  provided 
between  En  Route  Metering  and  Terminal  Metering  and  Spacing  (M&S) 
so  as  to  allow  the  exchange  of  metering  data  including  such 
real-time  information  as  runway  acceptance  rates,  runway  slot 
usage,  or  flight  data  for  specific  terminal  flights.  En  Route 
Metering  would  also  incorporate  analytical  capabilities  for 
the  selection  of  the  most  fuel-conservative  manner  of  absorbing 
delays  involving  one  or  more  aircraft.  Profile  descents,  speed 
changes,  path  stretching,  and  holding  patterns  would  be  among 
the  possibilities  considered  by  the  function.  See  2.3.2  for 
further  information. 

Management  of  Traffic  Load 

Currently,  local  flow  controllers  manage  traffic  load  with 
virtually  no  automation  aid.  Although  no  direct  improvements 
are  planned  in  either  the  Near  Term  or  Far  Term,  indirect 
improvements  would  be  available  through  En  Route  Metering  and 
Flight  Plan  Conflict  Probe.  Thus,  En  Route  Metering  would 


simplify  local  flow  controllers'  work  because  of  its  organiza- 
tion and  smoothing  of  traffic  flow  to  terminal  areas.  Through 
the  use  of  Flight  Plan  Conflict  Probe,  local  flow  controllers 
would  be  able  to  detect  future  overloading  of  sectors  and  would 
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be  able  to  test  tentative  rerouting  of  aircraft.  See  2.3.11 
for  further  Information. 


Planning  of  Conflict-Free  Paths 

Currently,  controllers  attempt  to  plan  conflict-free  paths 
through  a sector  or  sectors  by  manually  examining  the  Calculated 
Times  of  Arrival  at  selected  fixes  or  sector  boundaries  for  the 
various  aircraft  that  will  be  In  a sector  or  sectors.  It  Is 
expected  that  Flight  Plan  Conflict  Probe  will  be  Implemented  In 
the  Near  Term.  It  would  provide  controllers  with  warnings 
many  minutes  In  advance  of  potential  violation  of  separation 
standards  by  aircraft  and  would  provide  automated  means  by 
which  controllers  could  test  tentative  methods  of  resolving 
these  future  potential  conflicts. 

In  the  Far  Term,  Flight  Plan  Conflict  Probe  would  be  Integrated 
with  En  Route  Metering  so  that  En  Route  Metering  would  be  able 
to  provide  conflict-free  metering  Instructions.  See  2.3.3  for 
further  Information. 

Determination  of  Immediate  Potential  Aircraft  Conflicts 
Currently,  through  Conflict  Alert,  controllers  are  provided  with 
warnings  of  Immediate  potential  conflicts  between  Mode  C equip- 
ped IFR  aircraft.  When  Conflict  Alert  coverage  Is  in  operation 
down  to  the  floor  of  surveillance  coverage,  an  excessive  number 
of  false  alerts  may  occur  — particularly  at  low  altitudes 
near  terminals.  Improvements  In  Conflict  Alert  are  expected 
to  provide:  (1)  automatic  detection  of  Immediate  potential 
conflicts  between  a normally  tracked  aircraft  and  a Mode  C 
equipped  VFR  Intruder  aircraft,  (2)  fewer  false  alerts  with 
full  altitude  coverage  and  (3)  conflict  protection  for  aircraft 
In  holds.  These  additions  and  Improvements  are  expected  to  be 
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ImplemenCed  in  the  Near  Term.  Related  Improvements  (ATARS  and 
BCAS)  are  planned  for  the  Far  Term.  See  2. 3. A for  further 
information. 

Resolution  of  Immediate  Potential  Aircraft  Conflicts 
Currently,  controllers  determine  their  own  solutions  to  conflict 
situations.  No  Near  Term  changes  are  Included  in  the  current 
plans.  It  is  expected  that  the  Conflict  Resolution  Advisory 
function  will  be  available  in  the  Far  Term.  It  would  aid 
controllers  in  resolving  many  of  the  aircraft  conflicts  pre- 
dicted by  the  Conflict  Alert  function.  The  Conflict  Resolution 
Advisory  function  would  provide  resolution  advisory  services 
for  those  potential  conflicts  tliat  have  reached  an  advanced 
state  according  to  adjustable  criteria.  See  2.3.5  for  further 
information . 

Entry  and  Display  of  Controllers*  Flight  Data 

In  the  present  en  route  system,  controllers  must  handle  fliglii 
progress  strips  and  must  use  somewhat  difficult  means  of 
entering  messages  Into  tlie  computer.  No  improvements  in  this 
area  are  currently  planned  for  tl»e  Near  Term.  F.TABS  (Electronic 
Tabular  Display  Subsystem)  Is  expected  to  be  implemented  in 
the  Far  Term.  It  would  eliminate  flight  progress  strips,  wimld 
provide  controllers  with  easier  methods  of  ent rv  and  control  of 
flight  data,  and  would  provide  more  usable  and  more  timely 
information  (flight  data  and  other).  It  would  also  provide 
support  to  sector  operations  when  the  CCC  (Central  Computer 
Complex)  is  not  operational.  See  J.l.h  fi'r  further  information. 

Backup  Surveillance  Display  Capabt 1 

Currently,  broadband  surveillance  informat  ii->n  is  available  for 
backup  display  use.  The  broadb.iiui  capabllitv  does  not  piovide 
displayed  data  blocks,  association  of  aircraft  identification 


with  beacon  codes,  etc.  DARC  (Direct  Access  Radar  Channel) 
will  be  implemented  in  the  Near  Term.  It  is  a digital  backup 
surveillance  data  processing  capability  that  will  be  used  when 
the  normal  radar  display  capability  is  not  available.  It  will 
provide  aircraft  targets,  data  blocks,  weather  data,  and  map 
data  on  radar  controller  PVDs  (Plan  View  Display). 

Various  improvements  in  DARC  are  under  consideration;  however, 
current  plans  do  not  provide  for  specific  improvements  in  the 
Far  Term.  See  2.3.7  and  "Additional  Potential  Improvements" 
for  further  information. 

Communication  with  Aircraft 

Currently,  controllers  send  and  receive  much  information  thrcnigh 
voice  radio  connections  with  aircraft.  In  many  cases,  the 
available  radio  channels  are  heavily  used  and  have  little 
spare  capacity. 

No  Near  Term  changes  are  Included  in  the  current  plans.  In 
the  Far  Term,  Data  Link  is  expected  to  be  Implemented  and 
available  for  use.  It  would  be  available  to  provide  rapid 
non-voice  communication  between  the  ARTCC  and  aircraft.  Many 
routine  and  high  priority  messages  could  be  transmitted  via 
Data  Link.  Work  is  underway  in  this  area,  but  as  yet,  final 
determination  of  the  use  of  Data  Link  for  communication  between 
ARTCCs  and  aircraft  has  not  been  made.  See  2.3.8  for  furtl)ei 
informat  ion . 

Input,  Output,  and  Display  Processing 

In  the  current  system.  Input,  Output,  and  Display  Proces.sing 
are  performed  by  the  CCC  and  Data  Entry  and  Dlspl.tv  Subsvsteiii 
within  the  ARTCC.  (The  Data  Entry  and  Dlsplav  Subsvsiem 
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consists  of  a Computer  Display  Channel  (CDC)  or  Display 
Channel  Complex  (9020E)  and  otlier  Input/output  related 
equipment . ) 

Improvements  In  this  area  would  provide  improved  backup  capa- 
bilities and  better  displays  of  turbulent  weather  conditions. 

In  the  Near  Term,  a backup  capability  for  ARTCC  sector  control 
positions  would  be  provided  througli  the  implementation  of  DARC. 

In  the  Far  Term,  further  backup  capability  for  ARTCC  sector 
control  positions  would  be  available  through  the  implementation 
of  ETABS.  Also  in  the  Far  Term,  ARTCCs  would  be  indirectly 
aided  as  a result  of  the  implementation  of  TIPS  at  TRACONs 
(Terminal  Radar  Approach  Control,  IFR  Room)  and  TRACABs  (Termi- 
nal Radar  Approach  Control,  Tower  Cab).  The  automation  equip- 
ment at  TRACONs  and  TRACABs  would  no  longer  be  dependent  upon 
the  automation  equipment  at  ARTCCs  on  a mlnute-by-mlnute  basis. 
Instead,  ARTCCs  would  deliver  flight  plans  as  much  as  two  hours 
in  advance  of  flight  arrivals  or  departures.  Furthermore, 

ARTCCs  would  no  longer  have  to  prepare  flight  progress  strips 
for  TRACONs /TRACABs. 

In  the  Near  Term,  improved  Common  Digitizers  (CD-2)  are  expected 
to  be  available  at  en  route  surveillance  sites,  and  digitized 
three-dimensional  weather  data  would  be  available  from  NWS 
Weather  Radars.  Both  would  provide  improved  weather  data  for 
display  on  PVDs.  In  the  Far  Term,  further  improvements  in  the 
display  of  en  route  weather  are  expected  through  the  use  of  digi- 
tized turbulent  weather  data  that  is  planned  to  be  newly  available 
from  Joint  Use  Weather  Radar  Sites  and/or  ARSR  Weather  Channels. 
See  2.3.9  for  further  information. 


KaJar  Data  Processing  and  Autonut tc  Trackinn 

Imprc'Vtfmonts  in  this  area  would  provide  a backup  capahiliiv 

for  the  CCC  and  would  provide  enhanced  Automatic  Tracking. 

In  the  Near  Term,  DARC  will  be  implemented  and  enhancements 
to  Automatic  Tracking  are  expected  to  be  implemented.  DARC 
will  provide  substantial  information  to  controllers  when  the 
CCC  is  not  available.  The  Improvements  to  tracking  would 
include  enhancements  to  the  altitude  tracker  and  improved 
reasonableness  testing.  In  the  Far  Term,  DABS  is  expected  to 
be  implemented  and  would  provide  improved  surveillance  dat.i 
for  use  by  the  CCC.  See  2.3.10  for  further  infornution. 

Computer  Systems'  Capacity  and  Reliability 

The  possible  replacement  or  augmentation  of  en  rovite  computer 
equipment  and  software  is  being  considered  because  of  the 
increased  needs  that  are  anticipated  in  regard  to  computer 
capacity,  reliability,  and  maintainability.  Increases  in 
traffic  load  and  the  incorporation  of  new  functions/features 
will  require  increased  computer  capacity.  Reliability  needs 
to  be  increased  because  it  is  expected  that  fewer  ATC  people 
per  controlled  aircraft  will  be  available  for  manual  backup  in 
case  of  automation  failures.  Because  of  aging  equipment  and 
possible  difficulties  in  obtaining  replacement  parts,  main- 
tenance may  become  increasingly  difficult.  In  the  Near  Term 
it  is  expected  that  some  additional  Computing  Element  capacity 
will  be  made  available  through  the  transfer  of  a portion  of 
Computing  Element  load  to  the  under-loaded  lOCEs  (Input  Output 
Control  Elements)  in  each  ARTCC.  There  are  no  definite  plans 
for  improvement  in  the  Far  Term,  but  various  investigations 
and  studies  are  now  underway.  See  2.3.12  for  further 
information. 


Flight  Data  ProcesslnR 

Currently,  Flight  Data  Processing  Is  performed  automatically 
In  the  CCC.  This  function  collects  and  processes  Flight  Plans 
and  related  data  so  as  to  provide  information  to  controllers 
and  to  other  processing  functions  (e.g.,  Flight  Plan  Aided 
Tracking,  Conflict  Alert).  No  changes  in  the  automated  Flight 
Data  Processing  function  are  currently  planned  for  the  Near 
Term  or  Far  Term.  See  2.3.13  for  further  information. 

Aviation  Weather  Collection  and  Dissemination 
Currently,  aviation  weather  collection  and  dissemination  is 
not  an  integrated  function  within  an  ARTCC.  In  the  Near  Term, 
Center  Weather  Service  Units  (CWSU)  will  be  located  in  all 
ARTCCs  to  provide  a consolidation  of  ARTCC  weather  services. 
The  CWSUs  will  be  the  major  focal  points  for  real-time 
collection,  monitoring,  interpretation,  and  dissemination  of 
hazardous  weather  information.  In  the  Far  Term,  CWSUs  will  be 
enhanced  through  their  inclusion  within  NWS  AFOS  (Automation 
of  Field  Operations  and  Services).  See  2.3.14  for  further 
information. 


System  Maintenance  and  Monitorins 


Currently,  much  of  the  monitoring  of  system  performance, 
monitoring  of  equipment  status,  routine  maintenance,  and 
equipment  certification  is  performed  by  maintenance  personnel 
through  hands-on  examination  of  the  equipment  and  software. 
Within  an  ARTCC  area,  most  of  the  equipment  is  within  the 
ARTCC  building,  but  some  is  at  remote  sites.  The  System 
Maintenance  Monitoring  Console  (SMMC)  in  the  ARTCC  provides  a 
centralized  nK^nitorlng  and  control  position  for  the  ARTCC's 
Systems  Engineers.  For  the  equipment  within  the  ARTCC 
building,  extensive  status  Information  is  automatically  sent 
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to  the  SMMC  on  a regular  schedule.  For  remotely  located 
equipment,  much  less  information  is  automatically  made 
available  to  the  SMMC,  and  therefore,  periodic  visits  of 
maintenance  personnel  to  the  remote  sites  are  required  in  order 
to  perform  most  maintenance  and  certification  functions.  (For 
en  route  surveillance  sites,  status  messages  are  periodically 
sent  to  the  SMMC.  For  Navigation  Aids  and  RCAGs  (Remote 
Communications  Air-Ground),  Information  must  be  entered  manually 
at  the  SMMC  after  it  is  received  by  voice  telephone). 

The  FAA  is  pursuing  remote  maintenance  monitoring  concepts  with 
the  objectives  of  maximizing  personnel  resource  utilization  and 
of  improving  system  availability.  The  Remote  Maintenance  Moni- 
tor System  (RMMS)  is  being  formulated  to  provide  such  capabi- 
lities to  RCAG  facilities,  navigation  (VORTAC)  facilities, 
and  En  Route  Surveillance  Radars  (ARSRs).  Current  concepts 
propose  the  use  of  a central  processor  to  be  located  at  the 
ARTCC.  All  maintenance  information  would  be  transmitted  from 
the  above  facilities  via  existing  communication  links  to  the 
processor  for  storage  and  processing.  The  main  capabilities 
sought  are:  monitoring  equipments  and  alarms,  remote  certifi- 
cation, automated  recordkeeping,  trend  analysis,  and  remote 
control  of  power  sources. 

In  the  Near  Term  it  is  expected  that  the  Remote  Maintenance 
Monitor  System  (RMMS)  will  be  available  to  provide  remote 
monitoring  and  certification  of  RCAGs.  In  the  Far  Term  it  is 
expected  that  the  same  capability  will  be  available  for  en 
route  surveillance  sites  and  navigation  aids.  See  2.3.15  for 
further  information. 

I 

2-12 


t 


Additional  Potential  Improvements 

Additional  potential  improvements  in  Management  of  Traffic 
Load  (Local  Flow  Control)  would  provide  Local  Flow  Controllers 
with  printed  or  displayed  information  such  as: 

• automatic  counts  of  aircraft  that  are  predicted 
to  be  in  sectors,  over  fixes,  on  airways,  etc. 

• automatic  monitoring  of  the  above  counts  to  detect 
potential  overload  situations, 

• automatic  warning  of  potential  overload  situations, 
and 

• automatic  generation  of  recommended  solutions  to 
overload  situations 

No  work  is  currently  planned  or  underway  in  this  area. 

AERA  (Automated  En  Route  Air  Traffic  Control)  Is  an  additional 
potential  improvement  that  could  have  a significant  effect  on 
both  Management  of  Traffic  Flow  Near  Terminals  (En  Route 
Metering)  and  Planning  of  Conflict-Free  Paths  (Flight  Plan 
Conflict  Probe).  AERA  would  solve  routine  spacing  and  sequenc 
ing  problems  and  Implement  the  solutions  through  automatically 
generated  messages  sent  to  pilots  via  Data  Link  or  voice  radio 
AERA  would  also  provide  aid  for  non-routine  problems. 
Experimental  work  is  currently  underway  with  AERA. 

Another  potential  improvement  is  CMA  (Control  Message  Automa- 
tion). CMA  would  provide  the  link  between  the  ARTCC  and  DABS 
data  link.  CMA  would  handle  functions  such  as  formatting, 
bookkeeping,  and  the  establishment  and  use  of  priorities  for 
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data  link  messages.  CMA  would  liandle  mespages  that  may  be 
generated  through  functions/features  such  as  Conflict  Alert, 
Conflict  Resolution  Advisory,  ETABS,  etc. 

Another  potential  change  is  the  replacement/augmentation  of  the 
en  route  computers  (9020,  CDC) . As  air  traffic  volume  increases 
and  software  capabilities  are  added  to  the  en  route  system,  the 
possibility  of  exceeding  current  hardware  capabilities  increases 
An  added  incentive  for  change  results  from  the  equipment  growing 
older,  and  maintenance  cos-s  rising.  See  2.3.12  for  further 
information . 

Access  of  the  CWSU  to  all  of  the  air-ground  frequencies  of  the 
Center  may  be  provided.  The  meteorologist  would  then  be 
capable  of  monitoring  weather  (PIREP)  communications  between 
controllers  and  pilots  and  would  be  able  to  communicate  directly 
with  the  pilot  for  the  acquisition  of  more  specific  weather 
information. 

In  the  future,  it  may  be  desirable  to  exchange  Conflict  Alert 
and  Conflict  Resolution  Advisory  information  between  facilities 
(ARTCC  and  ARTCC;  ARTCC  and  TRACON) . This  would  be  done  so 
that  both  facilities  could  have  the  same  conflict  information 
for  aircraft  that  are  at,  or  near,  the  boundary  between  the 
two  facilities.  As  currently  performed,  the  Conflict  Alert 
function  at  one  facility  might  declare  an  alert  for  a pair  of 
aircraft,  but  the  Conflict  Alert  function  at  the  adjacent 
facility  might  not  declare  an  alert  until  a later  time,  or 
might  not  declare  an  alert  at  all.  This  could  occur  because 
of  differences  in  scan  rates,  separation  standards,  conflict 
alert  algorithms,  and  use  or  non-use  of  flight  intent  data. 
Similarly,  in  the  future,  one  facility  might  provide  a 
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conflict  resolution  advisory  before  another  facility,  and  the 
maneuvers  recommended  in  the  two  advisories  might  not  be  the 
same.  Considering  this  lack  of  common  conflict  information, 
it  may  be  desirable  to  exchange  such  information  between 

adjacent  facilities.  ’ 

Another  Additional  Potential  Improvement  is  the  enhancement  of 
the  "R"  Position  Console.  A capability  similar  to  that  provided 
to  the  "D"  and  "A"  Positions  through  ETABS  appears  to  be 
desirable.  Investigation  and  experimentation  are  underway  on 
the  use  of  tabular  display  panels  with  touch  input  capabilities 
at  the  "R"  Position.  Investigation  and  experimentation  are 
also  underway  on  the  use  of  color  cathode  ray  tubes  instead 
of  the  present  monochromatic  (black  and  white)  tubes  for  PVDs. 

A number  of  potential  improvements  are  being  considered  in 
connection  with  DARC.  The  possibility  of  isolating  Radar  Data 
Processing  (RDP)  from  Flight  Data  Processing  (FDP)  within  the 
CCC  is  being  investigated.  The  goal  would  be  to  remove  RDP 
from  the  CCC  and  perform  it  within  DARC.  This  removal  of  the 
RDP  load  from  the  CCC  would  allow  the  CCC  to  perform  FDP  even 
if  there  were  substantial  Increases  in  traffic  load  and/or 
there  were  fewer  storage  elements  available.  DARC  II  is  being 
considered  as  an  improvement  that  would  provide  two-way 
communication  between  the  CCC  and  DARC.  Consideration  is  being 
given  to  an  Upgraded  DARC  that  would  have  full  RDP  and  FDP 
capability  including  tracking,  mosaicking,  conflict  alert, 

conflict  resolution  advisory,  etc.  , 

2.2  En  Route  Facilities  System  Connectivity 

Figures  2-1,  2-2,  and  2-3  show  respectively,  the  Current,  Near  Term, 
and  Far  Term  connections  between  an  En  Route  Facility  (ARTCC) 
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FIGURE  2-3 

FAR  TERM  ARTCC  CONNECTIVITY  DIAGRAM 


and  other  elements  of  the  ATC  system.  The  principal  changes  in 
connectivity  from  the  Current  system  to  the  Near  Term  system  are 
shown  in  italic  type  in  Figure  2-2.  Changes  in  complete  functions 
and  groups  of  improvements  are  further  emphasized  by  being  enclos- 
ed in  blocks  outlined  with  heavy,  broken  lines.  Similarly,  italics 
and  heavy,  broken  lines  are  used  in  Figure  2-3  to  indicate  the 
principal  changes  in  connectivity  from  the  Near  Term  system  to  the 
Far  Term  system.  These  changes  are  briefly  described  in  the 
following  paragraphs. 

Near  Term 

In  the  Near  Term,  the  broadband  surveillance  data  would  be 
eliminated.  It  would  no  longer  be  needed  once  DARC  is  imple- 
mented and  dual  common  digitizers  (CD-2)  are  implemented  at 
the  surveillance  sites.  Tower  En  Route  messages  that  currently 
are  routed  from  one  TRACON  to  another  through  the  host  ARTCC 
would  be  eliminated  because  of  the  availability  of  direct 
TRACON  to  TRACON  communication  through  NADIN  (National  Airspace 
Data  Interchange  Network) . With  the  implementation  of  En  Route 
MSAW  in  the  Near  Term,  EMSAW  advisory  messages  would  be  sent 
from  the  ARTCC  to  aircraft  via  voice  radio.  Information  on 
progress  reports,  arrivals,  and  diversions  would  be  sent  to 
the  ATCSCC  from  the  ARTCC  for  use  in  Central  Flow  Control 
calculations.  Line  speeds  for  communications  between  the  ARTCC 
and  some  otner  elements  would  be  increased  in  the  Near  Term. 

The  transmission  speed  to  and  from  FDEPs  (Flight  Data  Entry  and 
Printout  equipment)  would  be  Increased  so  that  it  would  be 
approximately  double  the  current  75  baud  rate.  Through  NADIN, 
the  transmission  speed  to  and  from  Flight  Service  Facilities, 
Airline  Dispatch  Offices,  and  Military  Base  Operations  Offices 
would  be  Increased  to  2400  bits  per  second  from  the  current 
teletypewriter  speed.  Center  Weather  Service  Units  (CWSU)  would 
be  Implemented  at  all  ARTCCs.  Digitized  three-dimensional 


I 

I 

I 

I 

weather  data  is  expected  to  be  sent  from  NWS  Weather  Radars 
and  would  be  available  for  display  on  plan  view  displays 
in  the  CWSUs.  The  Remote  Maintenance  Monitor  System  (RMMS) 
would  be  available  for  remote  monitoring  and  certification  of 
RCAGs. 

Except  as  noted  above,  the  following  Improvements  are  Internal 
to  the  ARTCC  and  would  cause  no  significant  changes  In 
connectivity:  En  Route  MSAW,  En  Route  Metering,  Flight  Plan 
Conflict  Probe,  Conflict  Alert  Enhancements,  DARC,  and  Automatic 
Tracking  Enhancements. 

Far  Term 

Data  Link  capabilities  would  be  available  through  DABS.  The 
ARTCC  would  be  able  to  send  messages  to  the  surveillance  sites 
for  uplinking  to  aircraft,  and  would  receive  (from  the  surveil- 
! lance  site)  messages  that  have  been  downlinked  from  aircraft. 

The  ARTCC  would  continue  to  receive  two-dimensional  digitized 
weather  data  from  the  surveillance  site,  but  would  also  receive 
digitized  three-dimensional  turbulent  weather  data  from  Joint 
Use  En  Route  Weather  Radar  Sites.  The  en  route  surveillance 
sites  would  also  provide  the  ARTCC  with  Information  concerning 
ATARS  warnings  and  ATARS  recoiranended  maneuvers  that  have  been 
sent  to  aircraft,  as  well  as  pilots'  responses  to  such  messages. 
RMMS  would  be  provided  with  the  additional  capability  of  remote 
monitoring  and  certification  of  en  route  surveillance  sites  and 
navigation  aids.  The  capability  of  CWSUs  would  be  improved 
I through  their  inclusion  within  AFOS  (Automation  of  Field  Opera- 

tions and  Services).  Also  in  the  Far  Term,  the  ARTCC  would  no 
longer  send  flight  progress  strip  data  to  FDEPs  In  TRACONs  and 
TRACABs.  Instead,  TIPS  would  use  the  Flight  Plans  that  it 
receives  from  the  ARTCC  to  prepare  flight  progress  data  to  be 


2-24 


i 

s 

displayed  to  Tower  Cab  and  TRACON/TRACAB  controllers.  PIREPs 
(Pilot  Weather  Reports)  and  Requests  for  PIREPs  from  the  WMSC 
would  be  sent  through  NADIN  digital  data  communication  channels 
Instead  of  by  voice.  Except  as  noted  above,  the  following 
improvements  are  Internal  to  the  ARTCC  and  would  cause  no  signi- 
ficant changes  in  connectivity:  Conflict  Resolution  Advisory 
• function;  ETABS;  Input,  Output,  and  Display  Processing 

enhancements;  and  Radar  Data  Processing  and  Tracking  enhancements. 

2.3  En  Route  Facilities  Information  Flow 

Figures  2-4,  2-5,  and  2-6  show  respectively  the  Current,  Near 
Term,  and  Far  Term  information  flow  between  an  En  Route  Facility 
(ARTCC)  and  other  elements  of  the  ATC  system.  In  each  figure, 
the  ARTCC  is  shown  as  a large  box  in  the  middle.  The  Inputs  to 
the  ARTCC  are  shown  to  the  left  of  the  box;  the  outputs  from  the 
ARTCC  are  shown  to  the  right. 

The  box  itself  contains  the  names  of  most  of  the  major  functions 
that  are  performed  within  the  ARTCC  and  very  brief  descriptions 
of  how  the  named  functions  are  expected  to  be  performed  at  the 
end  of  the  period  (Current,  Near  Term,  or  Far  Term)  for  which 
the  figure  has  been  prepared.  The  Inputs  and  outputs  that  are 
listed  are  the  general  types  of  inputs  and  outputs  for  an 
ARTCC,  not  Che  total  set  of  input  and  output  message  types. 

The  principal  changes  in  information  flow  and  in  functions  from 
■ the  Current  system  to  the  Near  Term  system  are  shown  in  italic 

type  in  Figure  2-5.  Similarly,  Italics  are  used  in  Figure  2-6 
to  indicate  the  principal  changes  from  the  Near  Term  system  to 
the  Far  Term  system.  The  changes  in  functions,  the  inputs  to 
the  functions,  and  the  outputs  from  the  functions  are  described 
in  the  following  paragraphs. 

( 

2-25 


I 


INPUTS 


Curr«nt  Cn  Route  Facility 


Fro*  AdJacMt  ARTCC 

• Flifht  Plarw.  PP  Chaocta 

• Handoff  and  Track  Mcasagca 
a Holda 

Fro*  TIACON/TRACAB  (ARTS  111.  ARTS  II.  or  TPX-<>2) 

• Haadoff  and  Poalcloo  Haaaagca 
a E>apartur*  Haasagaa 

a Teratnata  Beacon  < ode  Haaaagca 
a Flight  Plan  Data  (FDEP) 
a Ceaaral  laforaatlon  Nassagca  (FDEP) 
a Tower  Ea  Route  Heaaagea 
a PlREPa 
a Coordination 
Fro*  Tower  Cab 
a Flight  Plan  Data  (FDEP) 
a Coordination 

Fro*  Military  Baac  Operationa  Office 
a Flight  Plana.  FP  Changea 
Fro*  Airline  Diapatch  Office 
a Flight  Plana,  FP  Changea 
a Bulk  FP  Readout  Reouc5ta 
Fro*  Non-U. S.  £n  Route  Facility 
a Fli^t  Plana.  FP  Changea 
a Departure  Heaaagea 
a Handoff  Meaaagea 
Fro*  Aircraft  (Air  Crew) 
a Flight  Plana,  Requeata  for  FP  Changea 
a Requeata  for  Information 
a Progreaa  Reporta 
a PlRZPa 

Fron  En  Route  Surveillance  Site 

- Saarch  Radar 

a Dlgltlted  Aircraft  Target  Reporta  (range,  atiauth) 
a Dlgitiied  Two-diaenaional  Weather  Data  (WTMU) 
a Broadband  (Video)  Aircraft  and  Two-dl*ensiona) 
Weather  Returna  (range,  aa(*uth) 

- ATCRBS 

a Digltiaad  Aircraft  Target  Reporta  (range,  azlnuth. 
Identification,  altitude) 

a Broadband  (Video)  Aircraft  Repliea  (range,  atiauth, 
identif'catlon,  altitude) 

Fro*  National  Weather  .'ervice 
a NAFAX  (Alden  r.icHte  ).->  M.ip<. 

Fro*  ATCSCC 

a Aaaiatance  in  Handling  Calaaitiea  or  lapending 
Calaaitlea 
a Traffic  Forecaata 
a Traffic  Ouotan 
a FAO  Information 
a NUAA  Satellite  Picturea 

Fro*  Flight  Service  Facility  (Flight  Service  Station) 
a Requaata  for  PlREPa 
a IFR  Flight  Plana,  FP  Changea 
a NOTAMa 

Fro*  Weather  Neaaage  Switching  Center 
a Weather  and  Alci*etvr  Data 
a PlREPa 
a NOTAMa 


FUNCT  Ions 

Monitoring  Nearneaa  to  Ground 

(.ontrollera  aanually  check  airc'aft  for  aafe  -iltitudev 

Management  of  traffic  Flow  Near  Terminals 
Rando*  arrivala  at  feeder  fixes 
Manual  aeterlng  to  feeder  fixes 
Real  Tl*c  Hanages*nt  of  Traffic  Load 
Manual  Local  Flow  Control 
Planning  of  Conflict-Free  Patha 

Controllera  manually  compare  future  times  and  altitudes 
over  fixes 
Conflict  Alert 

CCC  Predicts  potential  conflicts 
Resolution  of  laaKdlatc  Potential  Aircraft  Conflicts 
Controllers  manually  evaluate  and  resolve  potential 
conflicts 

Entry  and  Display  of  Cootrellers*  FI  iglit  Data 
Computer  Entry  and  Readout  Devices 
Flight  Strip  Printers 
bdi  kup  Surveillance  Display  Cap.ihilitv 
Broadband  search  radar  and  beacon 
Conmunication  with  Aircraft 
Voice  Radio 

Input,  Output,  and  Display  Processing 

Through  CCC  and  Data  Entry  and  Display  Subsystems 
Radar  Data  Processing  and  Automatic  Tracking 
Through  CCC 
Flight  Data  Prucesaing 

Processing  of  flight  data  to  provide  Information  that 

aids:  Controllers,  Flight  Plan  Aided  Tracking  (FLAT),  etc. 
Aviation  Weather  Collection  and  Dissemination 
Not  consolidated  in  ARTCC 
System  Maintenance  and  Monitoring 

SMM  Console;  manual  on-site  maintenance  and  certification 
Adaptation 

Storage  of  environmental  data  (flKes.  map  boundaries,  routes, 
etc.)  to  be  used  in  processing 
Beacon  Code  (ATCRBS)  Allocation 
Automatic  assignment  and  bookkiM-pinx  <<(  the  i.u-nl  il  i<  at  ion 
codes  (Node  )/A)  fur  elrcrafe  fur  discrete,  non-discrete, 
specific  ARTCCs,  specific  altitudes,  departures.  Internal 
flights,  external  flights,  military,  terminal,  VFR, 
oceanic,  etc. 


To  Adjacent  ARTCC 

• Flight  Plana, 

• Handoff  and  Tr< 
a Holda 

To  TRACW/TRACAB  ( 

• Flight  Plans 
a Handoff  and  Tr 
a Flight  PI 
a Cenerai  info: 
a Tower  En  Routa 
a PlREPa 

a Coordlnaclon 
To  Tower  Cab 

a illghc  Plan  an4. 
a Coordination 
To  Military  Base 
a General  Info 


To  Airline  Dispatch 
a General  Info 
a Bulk  Flight  PI 
To  Non-U. S.  En  Rout* 
a Flight  Plans 
a General  Info 
a Departure  Has 
a Handoff  Hcasa 
To  Aircraft  (Air  C 
a Clearances 
a FP  Hodlticati 
a Instruct  ions 
a Requests  for  P 
To  ATCSCC 

a Requests  for 
Impending  ' 
a Flow  Control 
a Status  and  Waa 
a Activity  Met 

Flight  Plans, 
Remove  Strip 
To  Flight  Servica  F 
a PIRF-Ps 

To  National  Weather 
a PlREPa 


i 


r«  AJjacvai  ARliV 

• t'ltfkt  flM*.  IT 

• ***4  ri««k  !%••«•«« 

• Ik>l4* 

T«  nuiOH' Tu«.A«  (ajits  111,  AiT^  ii,  oc  rf«-4:> 

• fllfthi  F>  t'h«nt** 

• MaaJoII  4n4  Tr4«4 

• fltflic  fl«a  Altai  flight  ft\»gr«*»  Stftg  Daca  (FDIf) 

• i«iia(a1  ln(«>rMll»n  'WaAAgAA 

• Towar  ttt  Ri>wIa  Maaaaaa* 

• riiir* 

• I OOtillMI  1m 

To  Tow«r  CAh 

• titght  FIaa  Altai  flight  fr^gtaAA  Strip  UaIa  tfPLf) 

• tiMtdlMttOM 

fo  NiIttACV  gAA«  J|^rAtli>na  OtIliA 

• LHiMrAj  InlonMiliMi  Ha»*Agra 
Jj  Alrlla#  OlApAti-li  UlfK*# 

• CaitarrAl  lnl«>r«At  Ion  M»aaAg«a 

• iulh  flight  flAII  fAAdowt* 

To  Noh'V.S.  Ci>  HovIa  fACtlltv 

• flight  flABA,  Ff  ChAiigoa 

• uonotAl  InloTMl  ion  noaaAg«a 

• OopAllurA  HttAAgAA 

• Nondwlt  HAAAAgoa 

To  AtrorAft  (Air  CrovI 

A ClOATAn^OA 

• ft  l^tallt  U At  tOQA 

• Inatf'ict  Iona,  A<JvlA«>rtoa 

• N«<iii«aiA  lor  fllTfa 
To  ATCSCC 

• gA«|uo*iA  (or  AatlAtAnc*  in  MAitaJllng  CalAnltlAt  or 

InpontllRg  CAlMlttrA 

• fliw  I'ofiirel  DaIa 

• StAtUA  And  WoAthOI  OlCA 

• Acl»«tiv  IWaAAgoa  (or  Fav ing  Aliporta  (Mon-Alr-CAtTl«i 

flight  FIjha,  DogArttit*  'tratAgta  (IVnratIc  flights), 
Rvnuva  Strip  Wrss.tgAa) 

To  Flight  Sofvlro  FA«llltv  (Flight  SirrvUA  StAtlon) 

• FIRFFa 

To  MAtU'iwiI  WaAthor  torvU'ta 

• fUlFt 


FIGUARE2-4 

CURRENT  EN  ROUTE  FACILITIES  INFORMATION 
FLOW  DIAGRAM 
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.1^X0^ 


y 


ijms 

from  A4J«<«nt  AkTCC 

• Flight  ri.i«s,  FF  Civint** 

• tUfttloff  ll«ck  H*s»4C«« 

• Molds 

Fro*  TMACOli/TItACAl  (AMTS  III,  ARTS  11.  or  TPX-i:) 

• Msadoff  snd  Position  Nskss^vs 
m Dvpsrturs  Hsssssss 

s 'rrsinati'  R«Sk  on  rode 
m Plight  Pisa  Dsts  (FOEP) 

• Csnsrsl  Inforvstlon  *fasssgss  (FDCP) 
s PIREPs 

s Coordination 
s Cato 

Fro«  Towsr  Cah 

• Flight  Plan  Data  (FDEP) 

• Coordiaatlon 

Frosi  Military  Rase  Opsrations  Office 
s Plight  Plans,  FP  Chsoges 
Fro*  Airlins  Dispatch  Office 
s Plight  Plana.  FP  Changes 

• Sulk  FP  Readout  Requests 
Fro«  Neo-l.S.  En  Route  Facility 

• Flight  Plans,  FP  Changes 
a Departure  Messages 

a Haadoff  Messages 
Froa  Aircraft  (Air  Crew) 

a Flight  Plans,  Requests  for  FP  Changes 
a Requests  for  Infnraation 
a Progress  Repotts 
a PlREPs 

Froa  En  Routs  Surveillance  Site 

• Saari  h Radar 

a Digitised  Aircraft  Target  Reports  (range,  aslauth) 
a Digitised  T«o-dlaensional  Weather  Data  (Cr~2  ''ontnon 
iXjitzMtrJ 
- ATCRBS 

a Digitised  Aircraft  Target  Reports  (rant.e.  aziauth. 
identification,  altitude) 

F/vii  ms  MeafAap 

e Ot^Ctaecf  rhree-cfineiuioaaf  Veath*r  Data 
Froa  National  Weather  Service 
a NAFAX  (Aldan  Facsinilt)  Maps 
Froa  ATCSCC 

a Aaaiscanca  In  Handling  Calsaltlcs  or  lapending  Cslsalties 
a Traffic  Foraesats 
a Traffic  Quotas 
a FAD  Inforaatlon 
a NOAA  Satalllta  Picturaa 
Froa  Flight  Sarvlca  Farillty 
a IFR  Flight  Flsna.  FP  Changes 
a Raguasts  for  PIREPs 
a NOTANs 
a Coordination 

Frna  Weather  Neaasge  Switching  Center 
a Waathar  and  Alt  latter  Oats 
a PlREPa 
a NOTAMa 


Near  Tern  En  R^ute  locllity 
FUNCTIONS 

Fn  Route  MSAW 

CCC  would  sutout iral ly  check  aircraft  for  safe  altitudes 
Fh  Hout* 

CCC  liould  ppoi;t.ie  advi9ori«c  to  fontr'jHcre  to  cause 
orderlj  orrtiAifs  of  aircraft  at  feeder  fixec  tn  a fuel- 
conserMtive  'tanner 

CCC  tjould  plan  based  on  nuZttpZe  runjaya,  etc. 

Reol-Tlae  Hsnsgeaent  of  Traffic  Load 
Manual  Local  Flow  Control  (no  change) 

Flight  P^an  Conflict  Proie 

CCC  <JOuld  look  for  potential  conflict^  nany  T'.nutes  in 
aJvmee 

Confliot  Alert  Frhancenents 
iiould  J\tmtion  uith  Mode  C intruder  aircraft 
Feu  false  alerts  uith  full  attitude  eoverages 
Resolution  of  iMedlate  Potential  Aircraft  Conflicts 
controllers  nanually  evaluate  and  resolve  potential 
conflicts 

Entry  and  Display  of  Controllers'  Flight  Data 
Cowputer  Entry  4 Readout  Devices  (no  change) 

Flight  Strip  Printers  (no  change) 

trill  provide  data  bloaks  for  beacon  aircraft 
Vill  allou  ZJinteJ  keyboard  entry  of  data 
fciil!  provide  position  symbols  for  search  i beacon  targets 
CoaMnlcation  with  Aircraft 
Voice  radio  (no  ciiangc) 

Input,  Output,  and  Display  Processing 
Backup  through  DAPC 

Radar  Data  Processing  and  Autonatlc  Tracking 

Through  CCC  uith  DARC  ao  backup;  enhanced  altitude  tracking 
Flight  Data  Processing 

Processing  of  flight  data  to  provide  inforaatlon  that  aids: 
Controllers.  Flight  Plan  Aided  Tracking  (FLAT),  etc. 

(no  change) 

Aviation  Uea*her  Collection  4 Dissenir.ation 
CrlCU  .'•Ould  consolidate  this  activity 
Sysi^-  Maintenance  and  Monitoring 

PMftS  JOuld  provide  remote  /naintencrcc  and  certific<  ‘ion 
of  VCACv 
Adaptat ion 

Storage  of  environsencal  data  (fixes,  eap  boundaries,  routes, 
etc.)  to  he  used  in  processing  (i>c  change) 

Beacon  Code  (ATCRBS)  Allocation 

AutoMtlc  asaigneent  and  bookkeeping  of  the  identification 
codes  for  aircraft  (no  change) 


Italiec  * change  from  previous  version  of  svstee 


To  Adjacent  ARTO 

• Flight  PU^ 
a Hsndoff  anA 
a Holds 

To  TKACCm/TRAUII 

• Flight  Pled 
a Hsndoff  sa4 
e Flight  PlM 
e General  lol 
e PIKEPs 

a Coordinacid 
a CUSU  keathS 

• Hetering  Og 
To  Tower  Cab 

a Flight  PlM 

• Coordlnacig 
To  Military  Bag« 

• General  Ufil 
To  Airline  Diapg 

• General  laC 
e Bulk  FlighC 

To  Non-U. S.  En  ft 
e Flight  Plag 
e General  lof 
e Departure  N 

• Handoff  Nag 
To  Aircraft  (Ale 

e Clearances 
e FP  Modified 
a Inscrucciod 

• Requests  fd 
To  ATCSCC 

e Requests 

tape nd lag 
e Flow  Contra 
e Status  and  1 
e Activity  Ha 
Airports 
Hessagea 
Reaove  8c 
e Arriml  ani 
e Progreso  Ag 
To  Flight  Servie|| 

• PIREPs  1 
e Coord Inatlsft 

To  National  WeaClj 
a PIKEPs  j 


oijr\ns 

Td  ARTiC 

• Flifhe  runs.  fP  t lun«r* 

• >i«ndc>ff  4n«l  11.1.  t,  *V-. 

• Hi>lJs 

U HLWOH/IMiAl  {A«s  tu.  AKTS  II.  of  tfA-f..*) 

• flight  r)«n»,  Ff  Llun^vi 

• lUivloll  «n.i  Tr».  k •W«s4<tr» 

• fllcftf  rUn  jnJ  Pltttit  rroKf***  Scrip  lloco  (fMP) 

• «*n*r«l  InlorMtloi. 

• rukr* 

• leordlMClon 

• ’KXi  UdfAop 

To  ruM«r  c«b 

• Fllghc  rUn  4nd  FIlAht  Progrss*  Strip  04t«  (IDtr) 

• CoordlfMl  Ion 

To  Htlltory  Op#r«tl<>n»  Ufflis 

• (;«nor4l  InforiMt  ton  fW»sat*H 

To  Alrltn*  OlsporrA  Offirr 

• Oncrnl  lnfoni«(ton  Moassg** 

• Sulk  Flight  Plan  R#a<louta 
To  ton-lt.S.  Cn  Rout*  Fjcillty 

• FIttht  riant,  pp  rhang*a 

• Conoral  InFurmat ton  Hvttagvt 

• Ovparcur*  .tca»ag«t 

• Man4oft  Nrt«ag*» 

To  Aircraft  (Atr  Creu) 

• CUarancrt 

• FP  Nod  if trat lont 

• Instruction,  Advisorir* 

• R«qu««c«  for  ffitCPH 
To  AKSCC 

• Rsqusstt  for  Astlttanct  in  Handling  Calaaittvs  or 

luponding  ( aUalt  l«a 

• Flou  Control  Data 

• Statut  and  Wrathar  Oats 

• Artivitv  H««tag«a  lor  ytfif  h er  -af  1 

Airporea  (Non-Atr<Carrl»r  Flight  Plana.  Uaparturc 
Nsaaagaa  (Ooaeatir  and  !ftt*rnatijpta!  Flights). 
Raarvr  Scrip  Nsaaagaa) 

• 4rrt'i>a?  an.!  r^vcmicn  ii;#s 

• rroyrva.‘  Pa|,'rts 

Tn  Flight  Sarvlr#  Farility 

• riREP* 

• Coordination 

To  National  Wsathar  Sarvirs 

• riRCPa 


FIGURE  2-5 

NEAR  TERM  EN  ROUTE  FACILITIES  INFORMATION 
FLOW  DIAGRAM 
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iwiurs 

fr  ’B  A('J«c*nt  .\KrCL 

• FlithC  PIjab,  FP  Changes 

• Haodoff  and  Track  Mef^aof.e* 

• Holds 

Froa  TRACHd/TRACAB  (ARTS  III,  ARTS  JI,  or  TPX-h2  viri'  -'.7  ' 

>t:a  Inurf3.'e) 

• Kandoff  Jnd  Position  Messages 

• Departure  Messages 

• Terainate  Seacon  Code  Messages 

• Flight  Plan  Data  CJT.':} 

• General  Inforvatlun  Messages  'TIPS) 

• PlREPs 

• Coordination 

• Metering  Data 
Frott  Tower  Cab 

• Flight  Plan  Data  (FDEP) 
a Coordination 

Froa  Military  base  Operations  Office 
e Flight  Plans,  FP  Changes 
Froei  Airline  Dispatch  Office 
a Flight  Plans,  FP  Changes 
e Bulk  IP  Readout  Requests 
Froa  Non-U. S.  En  Route  Facility 
e Flight  Plana.  FP  Changes 
e Departure  Messages 
e Handoff  Messages 

Fro«  Aircraft  (Air  Crew,  Data  Link  Ai>aiiabJe) 
s Flight  Plans,  Requests  for  FP  Changes 
e Requests  for  InforasClon 
e Progress  Reports 

• PlREPs 

Froa  En  Route  Surveillance  Site 

- Searrh  Radar 

e Diglticed  Aircraft  Target  Reports  (range,  azinuth) 
e Digitized  Two-diaenslonal  Weather  Data  (CD-2  Cossson 
Digitizer) 

- PAKS 

e Di^tisad  LABC/ATCPPS'  Aircraft  Tary^t  Reporta  (rangt, 
azimith,  idantifioation,  aliituda) 
a JAPe,  ATkBZ  ^ooriination  Meaeagea 

- CAS5  Data  Link 

- DABS  ATAPS 

e Contpollar  Notifieation  of  Cotliaion  Avoidance  Adviaoriea 
From  Joint  Use  En  Route  Veather  Radar  Site 

• Digitized  Three-dimeneional  Weather  Radar 
^rom  National  Weather  Service 

e NAFAX  (Alden  Facsiailc)  Maps 
e AfOS  Data 
Froa  ATCSCC 

a Assistance  in  Handling  Calanities  or  Impending  Calamities 
e Traffic  Forecasts 
e Traffic  Quotas 
e FAD  tnforaarton 
e NOAA  Satellite  Pictures 
Froa  Flight  Service  Facility 
a IFR  Flight  Plana.  FP  Changes 
e Requests  for  fIREPs 
e NOTAMs 
s Crordlnation 

Froa  Weather  Message  Switching  Center 
e Weather  and  Alt.aeter  Data 

• PlREPs 
e NOTAMs 


Far  Ter»  rn  Rtiuce  I Uv  ( l 


F L N i.  T J O S > 


tn  Route  .MSAW 
Cl'i.'  would  3uton.li Ir j‘ 1 V ‘ 
(no  clwi.g-?) 


r<.k  jir^raft  fo:  saft.  .ilticuilih 


2.  i.*!  Koote  Metering 

CCC  would  provide  Jdvisarits  to  ror.irojie'b  to  cau»c  orderly 
)rriv.ils  of  iir<raft  .it  lea  der  fixn  in  .«  t m l -ronscrvit  lv« 
manner  (no  cluin>>e> 

1.  Real-Time  Manag«.sMn(  ot  Traffic  Load 

Manual  Local  Flow  Control  (no  chanhcl 

(•.  Fiiglii  Plan  Conflict  Preht. 

Cre  would  look  for  poirr^tlal  cvnfllrts  itunv  nlnutrs  in  advance 
(no  change) 

5.  Conflict  .Mert 

Would  function  with  Mode  C intruder  aircraft  (no  change) 

Few  false  alerts  with  full  altitude  coverage  (n«’  chaiig*-') 

ATAPS  A PCAS  ivou'd  proindr  related  ir^ro.'crentn 

6.  ■;  v; 

see  detemine  naneuvero  to  tvr’Ti.*: 

“T  would  provide  .yontrolUrii  with  reeolution  afy:aor^< 
information 

ATAfiS  A dCAS  wouhl  protndc  related  ir^iwe’'vriie 

7.  E7AB5 

Tabular  diaplay  devicea  wo^tld  we  / fvr  pri>'*ci 

flight  atripa 

Alphamenerio  keyboards  and  toitoh  entry  lex'icta  (on  Jiaplayi:) 
Could  provide  flight  data  tuac  to  OSC  after  CCC  failuri' 

8.  DARC 

Will  provide  data  blocks  for  beacon  aircraft  (no  change) 

Will  allow  limited  keyboard  entry  of  data  (no  change) 

Will  provide  peaicion  symbols  for  search  and  beacon  targets 
(no  change) 

9.  Coranuniaation  with  Aircraft  by  Voice  Radio,  Data  Link  Available 

Poaaible  applioatione  of  Data  Link: 

Uplinking  of  Conflict  Resolution  adtrieorice,  ffetering 
adviaoHaa,  vaminga,  etc. 

Dountinking  of  compliance  with  aJvteoriec,  regueatc  for 
altimeter  aettinga,  ate. 

Data  Link  LK>uf<f  require  CCC  to  perform  aome  additional 
prooeaeing 

10.  Input,  Output,  and  Display  Processing 

CCC  Proeeaaing  for  FDEP  atripa  offoaded  thro-^gh  TITC 
Partial  offloading  of  CCC  proeeaaing  through  ETABC 
Display  of  Digitized  Turbulent  Weather 

11.  Radar  Data  Processing  and  Automatic  Tracking 

Addition  of  DABS  would  imprvire  ourveitlance  data  ueed  by 
ARTCC 

12.  Flight  Data  Processing 

Processing  of  flight  data  to  provide  information  that  aids: 
Controllers,  Flight  Plan  Aided  Tracking  (FLAT),  etc. 

(no  change) 

13.  Aviation  Veather  Collection  A Diaaemination 

ewSU  anhanoementa  such  as  ite  inclusion  in  AFOS 

14.  £^atcm  .'iaintenance  md  Monitoring 

RMS  azp^ded  to  provide  rerfote  maintananoe  and  <wtion 

of  ett  route  aurveillatce  aitee  and  navigation  at  la 

15.  Adaptation 

Storage  of  anviroimMntal  data  (fixes,  map  boundaries,  routes, 
etc.)  to  he  used  in  processing  (no  change) 

16.  Beacon  Coda  (ATCRBS)  Allocation 

Automatic  assignment  and  bookkeeping  of  the  Identification 
codes  for  aircraft  (no  change) 

Ttaliea  •>  change  from  pravloua  version  of  system 


fu  Adjai f nr  ARTCc 
a iilg..i  PUn.,  ‘■P  tiiamin 

• Jnd  liJtk  Kesg^ 

• Holds 

To  FRACuX/TRirAB  lART?: 

:rr:  -/a-.-} 

• Flight  Plans.  IP  • haagi 
a Handuft  and  iratfc  '<eaa| 
a i^neral  Information  M«| 
a Luordination 

• I'WSL  W.  jtl*ci  )>atA  ] 

a Meter  mg  liata 

lu  Tower  C.iL  ^ 

a nigh*  Jl-in  Dita  'TTPC^ 
Strip  Data  (Fi>LP) 
a Coordination  ! 

To  Military  Base  Operationai 
a r.eiieral  Information  Ma« 
To  Airline  Dispatch  Offtc^ 
a General  Information  Mat 
a Bulk  Flight  Plan  Reada« 
To  hon-t  .S.  Ln  Route  Fact  lilj 
a Flight  Plans.  PP  Chamga 
a General  InforMtion  Nag 
a Deparcura  Messages 
a Handoff  Messages  | 

To  Aircraft  (Air  Craw.  Datmm 
a Clearances  1 

a FP  Modifications  jj 

a Instructions,  Adviaorigl 
a Requests  for  PlREPs  | 
To  Pn  Route  Surveillance  Sltj 

- LAPS  J 

- DARS  Data  Link  ^ 

To  ATCSCC  j 

a Requests  for  Assistameil 
Impending  Calamitias  | 
a Flow  Control  Data  j 

a Status  and  Wasthar  Dat^ 
a Activity  Messages  for  ■ 
Airports  (Non-Alr^aiB 
Metsagas.  Remova  ScrM 
a Arrival  and  Diversiom  ■ 
a Progress  Reports  ' 

To  Flight  Service  Facility 
a PlREPs 
a Coordination 
To  National  Weather  Seivicm 
a PlREPs 
a AFO.S  rata 


Fr  ta  A('Jiic»nt  ARTCC 

• FlighC  Pl^ns,  FP  Ch«ng«-« 

• H«nd‘)ff  and  Track  Heaajp.aa 

• Holda 


Far  Irr'*  tin  Kouiv  iaviti 


► L S t T t O N > 


t'n  Route  HSAW 

Cl'('  ^uld  auti's.iiic j!lr 
{no  clwi.g?) 


’ h«<.k  .iir  ijti  (ui  sjli  .rltiiuiii'M 


To  Adjax.nt  ARTCi 

• ( 1 ifla  Platt..,  rp  Lita 

• K.iikluff  jnd  lijrk  Ke 

• Hold* 


i TRACON/TRACAB  (ARTS  III,  ARTS  11,  or  TPX-*.2  \'itk  TT}-.' 
[ Inierfi.t) 

Mandoff  and  Pi>clclon  Measafos 
Pepartur*  McsMgea 
Tcraloate  Beacon  Code  Hanaagca 
night  Plan  I>ata  fllTT,) 

General  Informaclun  Heasagea  'iTPS) 

PtREPa 

Coordination 
Metering  Data 


£n  Route  Metering 

I'CC  would  provide  Jdvisorita  to  cor.trolle? 
arrivjla  of  .iir.  raft  .it  lei-der  fiar'-.  in  , 
manner  (no  citan.'e) 


Real-Tine  ManagiAent  of  Traffic  Load 
Manual  Local  Flow  f'ontrol  (no  cliangvl 


Flight  Plan  Conflict  Probe 

crc  would  look  for  potent lal  csnfllics  many  i 
(no  change) 


liiutcR  in  advance 


TRACOV/TRArAb  lARTS  III, 

r. 

e Flight  Plana.  IP  (ha 
e Handuft  and  track  n«.s 
e <«(u.'ral  Inforeutlon  : 
e Coordination 
• CUhV  Data 

e Metering  tJata 


Froa  Tover  Cab 
• Flight  Plan  Data  (FDEP) 
e Coordination 


Froa  Military  Base  Dperatlona  Office 
e Flight  Plana,  FP  Chaogea 
Froa  Airline  Dlapatch  Office 
e Flight  Plana,  PF  Changes 
e Bulk  FP  Readout  Requeats 


Conflict  Alert 

Would  function  with  Mode  C Intruder  aircraft  (no  change) 
Few  talse  alerts  with  full  altitude  coverage  (no  cliai.g*') 
ATAB"^  A PCA!}  ixnt'd  proxr.d^  related 


lu  Tower  Cat 

a rinr.  Jjto  'TIPS  i 

Strip  Data  (KtiFP)  J 
a Coordination  i 


7CC  jsuld  dct’Sminc  maneuvHra  to  ao^iJ 
"'C  uould  provide  .'ontrollcn}  i.'ith  resolution  aivieorit 
infomatioK 

ATABS  A tCAS  would  provide  related  improvef^iHLe 


from  Non-lt.S.  £n  Route  Facility 
a Flight  Plans,  PP  Changes 
• Departure  Ntssagea 
a Mandoff  Messages 


Tabular  display  devices  etini'Vftc  nee  I for  pri'-^cd 

flight  strips 


From  Aircraft  (Air  Crev,  Data  Link  Aim  table) 
a Flight  Plana,  Requests  for  FP  Changes 
a Requests  for  Inforaatlen 
a Progress  Reports 
a PlREPs 


Alphanumeric  keyboards  vid  touch  ent.'y  devices  (on  die\lay>:) 
Could  provide  flight  data  base  to  CCC  after  CCC  failure 


To  Military  Bast  Operas  Iona  ( 
a («n«ral  Infornation  Nag 
To  Airline  Dispatch  Officd*  1 
a General  Inforuation  Hei 
a Rulk  Flight  Plan  Readag 
To  hon-i .S.  tn  Route  Facllig 
a Flight  Plans.  FP  (han«| 
a General  Information  MM 
a Departure  Hesaages 
a Handoff  Mestagea 


I En  Route  Surveillance  Sice 
Search  Radar 

a Digitised  Aircraft  Target  Report!  (range,  aslnuth) 
a Digitised  Two-dimensional  Weather  Data  (CD-2  Common 
Digitiser) 

PABB 

a Pigitised  DABC/ATCBBB  Aircraft  Target  Reports  (range, 
ajiimuth,  identification,  altitude) 
e JAPC,  ATABS  Coordination  Messages 
DABS  Data  link 


Will  provide  data  blocks  for  beacon  aircraft  (no  change) 
Will  allow  limited  keyboard  entry  of  data  (no  change) 

Will  provide  position  symbols  for  search  and  beacon  targets 
(no  change) 


Corrtunication  with  Aircraft  by  Voice  Radio,  Data  Link  Aval  lab’s 
Possible  applications  of  Data  Link: 

Uplinking  of  Conflict  Besolution  advisories,  Metering 
advisories,  M^U  waminge,  eta. 

Downlinking  of  compliance  with  advisories,  requestc  for 
altimeter  settings,  eta. 

Data  Link  would  require  CCC  to  perfom  some  additional 
processing 


To  Aircraft  (Air  Crew,  Patm 
a Clearances 
a FT  Nodif Icatlona 
a Instructions.  AdvlaorU 
a Requeata  for  PlREPs 
To  >.n  Route  Surveillance  Bll 

- LABS 

a DABS,  ATABr  r<x  i-Jim 

- DAPS  Data  Link 


DABS  ATABS 

• Controller  Notiftoatian  of  Collision  Avoidanoe  Advisories 
t Joint  Use  Sn  Route  Ueather  Radar  Site 
Digitised  Three^-Hmensional  Veather  Radar 


Input,  Output,  and  Display  Processing 
CCC  Processing  for  FDEP  strips  offloaded  thro'*gh  TIPS 
Aptiaf  offlocuHng  of  CCC  processing  through  STABS 
Display  of  Digitised  Veather 


I ilatlonal  Weather  Service 
NAFAZ  (Aldan  Facsimile)  Naps 
AFOS  Data 


Radar  Data  Processing  and  Automatic  Tracking 
Addition  of  DABS  would  improve  surveillance  data  used  by 
ABTCC 


To  ATCSCC  J 

a Requests  for  Asslstamefl 
Impending  Calamities  I 
a Flow  Control  Data  ^ 

a Status  and  Wcathar  Dacfl 
a Activity  Messages  for 
Airports  (Non-Air-Cmd 
Messages,  Remove  Strlj 
a Arrival  and  Dlvcrslom  ■ 
a Progress  Reports 


I ATCSCC 

AsBlscanre  in  HandlLng  Calsmlties  or  Impending  Calamities 

Traffic  Forecasts 

Traffic  (Quotas 

FAD  Information 

NOAA  Satellite  Pictures 


I Flight  Service  Facility 
IFR  Flight  Flans,  PP  Changes 
Requests  for  PlREPs 
NOTAMs 
Coordination 


I Weather  Message  Switching  Center 
Weather  and  Altimeter  Data 
PlREPs 
NOTAMa 


Plight  Data  Processing 

Processing  of  flight  data  to  provide  information  chat  aids: 
Controllers,  Plight  Plan  Aided  Tracking  (FLAT),  etc. 

(no  change) 

AviaHon  Mcathsr  Collection  A Dissemination 

CUSU  enftanoenents  suoh  as  its  inclusion  tn  AFOS 
System  Mintenance  and  Monitoring 

ssfxmdsd  to  provide  remote  maintenance  and  eertifi (Nation 
of  en  route  surveillmoe  sites  and  navigation  aids 
Adaptation 

Storage  of  anvlroTMcntal  data  (fiscs,  map  boundaries,  routea, 
etc.)  CO  be  used  in  processing  (no  change) 

Beacon  Coda  (ATCRBS)  AllocsClon 
Automatic  aaslgnment  and  bookkeeping  of  the  identification 
codes  for  aircraft  (no  changa) 


To  Flight  Servlet  PaclliCy 
a PIREPa 
a Coordination 


To  National  Weather  Seivice 
a PlREPs 
a AFOS  Data 


• change  from  previous  version  of  systei 
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FIGURE  2-6 

FAR  TERM  EN  ROUTE  FACILITIES  INFORMATION 
FLOW  DIAGRAM 
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2.3.1  Monitoring  Nearness  to  Ground 

In  the  current  system,  controllers  manually  compare  aircraft 
altitudes  to  minimum  safe  altitudes  In  order  to  detect  dangerous 
situations.  Controllers  then  advise  the  aircraft  air  crews  of 
the  potential  dangers  through  voice  radio. 

In  the  Near  Term,  En  Route  MSAW  is  expected  to  be  implemented. 

It  would  provide  controllers  with  visual  warnings  when  aircraft 
are  at  altitudes  that  are  too  low  for  the  area  in  which  the 
aircraft  are  operating.  All  outputs  would  go  to  controllers 
within  the  ARTCC.  The  inputs  that  would  be  required  in  order  to 
perform  the  function  would  come  from  information  that  would 
(in  the  future)  be  available  in  the  CCC.  Inputs  that  would  be 
required  are: 

• minimum  safe  altitudes  for  the  areas  being  probed. 

Obtained  from  the  CCC's  Adaptation  data  base. 

I 

• aircraft  altitudes.  Obtained  from  the  CCC's 
Automatic  Tracking  program. 

The  software  would  compare  the  present  altitude  for  each  aircraft 
with  the  minimum  safe  altitudes  for  the  area  in  which  the  air- 
craft is  operating  and  for  the  areas  in  which  the  aircraft  would 
be  operating  in  the  near  future.  The  program  would  detect 
instances  in  which  an  aircraft  is  now,  or  in  the  near  future 
would  be,  below  the  minimum  safe  altitude.  Outputs  that  would 
be  provided  are: 

r 

• displayed  warnings.  Provided  on  the  PVDs  of  the 
appropriate  controllers. 


2.3.2  Management  of  Traffic  Flow  Near  Terminals 
En  Route  Metering  organizes  the  flow  of  en  route  traffic  bound 
for  terminal  areas.  In  the  current  system,  metering  is  performed 
manually.  Metering  position  personnel  (or  controllers)  manually 
calculate  estimated  times  of  arrival  and  manually  determine  means 
of  Improving  the  spacing  and  sequencing  of  aircraft  to  the  ter- 
minal feeder  fixes  in  a fuel-conservative  manner.  In  the  Near 
Term,  it  is  expected  that  an  automated  En  Route  Metering  function 
will  be  implemented.  This  function  would  help  plan  the  delivery 
of  arrival  flights  to  the  feeder  fixes  so  that  the  aircraft  would 
be  prepared  to  arrive  at  the  runways  in  the  proper  sequence  and 
with  proper  separation  from  other  arriving  and  departing  aircraft. 
The  function  would  provide  the  following  features  to  as  large 
an  extent  as  possible  without  compromising  safety: 

• maximum  use  of  the  runway(s)  (capacity), 

• conservation  of  fuel, 

• equitable  distribution  of  ATC  caused  delays  (including 
previous  delays  in  the  air  and  on  the  ground)  among 
the  various  flights, 

• maximum  use  of  those  altitudes  and  maneuvers  that 
are  preferred  by  the  owners  and  pilots  of  aircraft, 
and 

• minimum  discomfort  of  passengers  (few  maneuvers,  low 
climb  and  descent  rates). 

In  the  Near  Term,  current  FAA  plans  call  for  En  Route  Metering 
automation  to  be 'implemented  in  two  phases: 
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• Phase  1,  Landing  Time  Calculations,  and 

• Phase  2,  Automated  En  Route  Metering.  | 

1 

1 

The  two  phases  differ  In  the  extent  and  sophistication  of  the 
planning  and  of  the  advisory  information  that  they  would  provide. 

Phase  1 would  provide  basic,  real-time  information  (arrival 
times,  etc.)  for  arriving  aircraft.  The  information  would 
help  metering  personnel  plan  the  delays,  holds,  and  speed 
corrections  needed  to  achieve  proper  flow  and  separation. 

Phase  2 would  automate  the  planning  itself  and  would  present 
detailed  advisory  information  for  each  aircraft.  Phase  2 
would  make  use  of  Profile  Descent  Paths  and  would  include 
multiple  runways.  It  would  organize  the  flow  so  as  to 
minimize  congestion,  delays,  fuel  consumption,  and  noise  in 
and  around  the  terminal  areas. 

Inputs  tliat  would  be  required  for  Phase  2 are; 

• flight  Information  for  each  en  route  aircraft 
that  would  make  use  of  a runway 

- position  infornujtion  (current  and  future). 

Obtained  from  tl\e  CCC's  Automatic  Tracking 
program  and  Flight  Plan  Position  Processing 
program. 

- aircraft  type,  aircraft  data  (including 
takeoff  weight  or  estimated  aircraft  welglit 
in  Arrival  Sector).  Obtained  from  the  Flight 
Plan  stored  in  the  CCC. 
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- previous  ATC  delays  Incurred  by  each  aircraft. 
Obtained  from  other  sectors  or  ARTCCs  and 
stored  In  the  CCC. 

• flight  Information  for  each  terminal  aircraft  (VFR 
(Visual  Flight  Rules),  Tower  En  Route,  or  Departure) 
or  runway  slot  reservations.  Obtained  from  each 
terminal  (digital  or  voice  data  from  TRACON) . 

• current  acceptance  rate  for  each  runway  of  each 
airport  In  the  terminal  area.  Obtained  from  each 
terminal  (digital  or  voice  data  from  TRACON). 

• preference  as  to  routes  to  be  traveled  In  approaching 
the  terminal. 

- Profile  Descent  Patfis,  Preferred  Arrival 
Routes,  etc.  Obtained  from  the  CCC's  Adapta- 
tion data  base. 

- paths  predicted  to  be  free  of  future  conflicts. 
Obtained  from  the  Flight  Plan  Conflict  Probe 
function  in  the  CCC. 

Outputs  that  would  be  provided  are: 

• sequenced  arrival  lists  with  Indicated  holds,  delays, 
etc.  Provided  on  the  metering  position  display. 

• specific  advisories  as  to  actions  that  should  be  taken 
In  regard  to  specific  aircraft  (e.g.,  decrease  speed 

to  325  knots).  Provided  on  radar  controllers'  displays. 


In  the  Kar  Term,  En  Route  Metering?  would  be  Integrated  with 
Flight  Plan  Conflict  Probe  so  as  to  provide  conflict-free 
metering  instructions.  An  automated  interface  would  be  provided 
between  En  Route  Metering  and  Terminal  Metering  and  Spacing 
(M&S)  so  as  to  allow  the  exchange  of  metering  data  including 
such  real-time  information  as  runway  acceptance  rates,  runway 
slot  usage,  or  flight  data  for  specific  terminal  flights.  En 
Route  Metering  would  also  incorporate  analytical  capabilities 


for  the  selection  of  the  most  fuel-conservative  manner  of  absorb- 


ing delays  involving  one  or  more  aircraft.  Profile  descents, 
speed  changes,  path  stretching,  and  holding  patterns  would  be 
among  the  possibilities  considered  by  the  function. 


2.3.3  Planning  o f^  Conflict-Free  Paths 

Currently,  controllers  attempt  to  plan  conflict-free  paths 
through  a sector  or  sectors  by  manually  examining  the  Calculated 


Times  of  Arrival  at  selected  fixes  or  sector  boundaries  for  the 


various  aircraft  that  will  be  in  a sector  or  sectors.  It  is 


expected  that  Flight  Plan  Conflict  Probe  will  be  implemented  in 
the  Near  Term.  It  would  provide  controllers  with  warnings 
many  minutes  in  advance  of  potential  violation  of  separation 
standards  by  aircraft  and  would  provide  automated  means  by 
which  controllers  could  test  tentative  methods  of  resolving 
these  future  potential  conflicts. 


A probe  would  automatically  be  initiated  for  an  aircraft  when 
a handoff  would  be  accepted,  when  the  flight's  CTAs  (Calculated 
Time  of  Arrival)  would  be  changed,  or  wlien  a message  is  entered 
and  accepted  that  causes  applicable  changes  in  the  Flight  Plan. 
Probes  could  also  be  maiiually  requested. 


I 


Hi 
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Initiation  of  a probe  would  cause  the  CCC  to  examine  the  path 
that  the  aircraft  should  follow  according  to  its  flight  plan. 

The  path  would  usually  be  followed  only  through  a single 
sector  although  It  could  be  followed  through  two  or  more 
sectors  when  advance  planning  Information  Is  desired.  The  CCC 
would  compare  the  subject  aircraft's  path  with  the  paths  of 
other  aircraft  that  would  be  scheduled  to  be  in  the  sector 
(or  sectors)  at  the  same  time.  The  paths  of  these  latter 
aircraft  would  have  been  previously  probed  through  the  use  of 
those  aircrafts'  flight  plans. 

For  the  new  probe,  the  various  successive  positions  (in  both 
the  vertical  and  horizontal  planes)  and  the  times  at  those 
positions  would  be  compared  to  similar  information  that  would 
be  stored  for  the  other  previously  processed  aircraft.  Each 
position  for  the  new  aircraft  would  be  compared  to  the  other 
aircraft  positions  for  the  same  time,  taking  into  account 
possible  lateral  and  longitudinal  errors.  If  a potential 
conflict  were  found,  a conflict  message  would  be  displayed  to 
the  appropriate  controller  on  his  CRD. 

Using  the  results  of  the  probe,  the  controller  could,  if 
necessary,  modify  the  flight  plan  of  the  new  aircraft  on  a trial 
basis.  This  would  automatically  initiate  a new  probe  to 
determine  if  the  potential  conflict(s)  had  thus  been  eliminated. 
When  a satisfactory  modification  of  the  flight  plan  had  been 
found,  the  controller  could  have  this  trial  amendment  made 
permanent.  At  that  time,  the  stored  flight  plan  would  be  up- 
dated, and  revised  flight  strips  would  be  printed  if  necessary. 

The  automated  capability  would  be  implemented  in  the  Near  Term. 
Inputs  that  would  be  required  in  order  to  perform  the  function 
are : 
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• flight  plans  for  each  aircraft  for  which  a probe 
is  to  be  performed.  Obtained  from  the  CCC's  data 
base;  could  be  tentatively  altered  through  control- 
ler's keyboard  entries. 

• geographical  data  concerning  the  area  that  would  be 
probed.  Obtained  from  the  CCC's  Adaptation  data  base. 

Outputs  provided  by  the  function  would  be: 


• advisories  that  indicate  the  identities  of  aircraft 

that  might  be  in  future  conflict,  the  time  and  location 
of  the  situation,  the  altitude  overlap  and  the  vertical 
behavior  (ascending,  decending.  level)  of  each  aircraft 
at  that  time. 


In  the  Far  Term,  Flight  Plan  Conflict  Probe  would  be  Integrated 
with  En  Route  Metering  so  that  En  Route  Metering  would  be  able 
to  provide  conflict-free  metering  instructions. 


2. 3. A Determination  of  Immediate  Potential  Aircraft  Conflicts 
Currently,  through  Conflict  Alert,  controllers  are  provided 
with  warnings  of  immediate  potential  conflicts  between  tracked 
aircraft.  When  Conflict  Alert  coverage  is  in  operation  down 
to  the  floor  of  surveillance  coverage,  a significant  number 
of  false  alerts  may  occur  — particularly  at  low  altitudes 
near  terminals.  Improvements  in  Conflict  Alert  are  expected  to 
provide:  (1)  automatic  detection  of  potential  conflicts  between 

a normally  tracked  aircraft  and  a Mode  C equipped  VFR  intruder 
aircraft,  (2)  fewer  false  alerts  even  when  Conflict  Alert  is 
extended  to  the  floor  of  surveillance  coverage,  and  (3)  conflict 
protection  of  holding  airspace  from  aircraft  outside  the 
holding  airspace. 
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Changes  In  Message  Entry  and  Checking,  Multiple  Radar  Data 
Processing,  and  Automatic  Tracking  would  cause  better  informa- 
tion to  be  provided  to  the  Conflict  Alert  function.  Many  of 
tl\e  improvements  in  information  would  be  in  regard  to  altitudes: 
interim  altitudes,  reasonableness  of  Mode  C replies,  and 
altitude  tracking.  The  Conflict  Alert  logic  would  be  altered 
to  make  use  of  the  improved  information  from  the  other  functions. 
The  Conflict  Alert  function,  and  the  inputs  and  outputs  for 
that  function,  are  contained  within  the  CCC.  Alerts  are 
currently  displayed  to  appropriate  controllers. 

Current  plans  do  not  provide  for  any  specific  Improvements 
in  Conflict  Alert  in  the  Far  Term.  However,  related  improve- 
ments are  expected  to  be  made  through  systems  that  would  not  be 
contained  witliln  ARTCC  buildings.  Specifically,  BCAS 
tBeacon-based  Collision  Avoidance  System)  and  ATARS  (Automated 
Traffic  Advisory  and  Resolution  Service)  are  planned  for 
implementation  in  tlie  Far  Term. 

BCAS  would  serve  as  a backup  to  the  Conflict  Alert  capabilit\ 
provided  by  ARTCCs.  It  is  anticipated  that  BCAS  avionics 
would  be  installed  in  most  air  carrier  and  liigh  performance 
general  aviation  aircraft.  BCAS  concepts  are  still  evolving, 
so  the  descriptive  information  contained  in  tliese  par.igraplis 
should  be  considered  to  be  tentative. 

BCAS  is  an  airborne  collision  avoidance  svstem  tlt.ii  would 
function  through  replies  tliat  it  would  receive  from  DABS  and 
ATCRBS  (Air  Traffic  Control  Radar  Beacon  System)  transponders 
on  other  aircraft.  It  would  use  these  inputs  to  calcul.ite 
range,  relative  altitude,  and  closing  rate  information  in 
relation  to  the  other  aircraft  that  are  possible  collisiitn 
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threats.  When  the  projected  time  to  collision  is  about  30 
seconds,  BCAS  would  indicate  recommended  avoidance  maneuvers 
on  a display  in  the  cockpit  of  the  BCAS-equipped  aircraft. 

A full  capability  BCAS  is  being  designed  to  make  use  of 
interrogations  from  the  ground  as  well  as  from  the  BCAS- 
equipped  aircraft  itself.  However,  in  order  to  meet  immediate 
needs,  an  Active  BCAS  is  being  developed  for  Implementation 
early  in  the  Far  Term.  Active  BCAS  would  obtain  its  data  by 
interrogating  the  transponders  that  are  within  range  (approxi- 
mately 20  miles).  Such  interrogations  might  interfere  with 
the  interrogations  generated  by  ground-based  ATC  surveillance 
facilities.  Aircraft  with  Active  BCAS  would  therefore  have  to 
turn  off  this  equipment  when  they  are  near  major  terminals  or 
are  in  other  high  activity  areas. 

According  to  current  concepts.  Full  BCAS  would  have  three  modes 
of  operation  — with  the  choice  of  mode  dependent  upon  the 
degree  of  surveillance  coverage  that  is  available  in  the  area 
in  which  the  aircraft  is  operating.  The  three-modes  philosophy 
was  developed  to  minimize  the  generation  of  interrogations  by 
the  BCAS-equipped  aircraft,  and  therefore  minimize  potential 
interference  with  the  normal  operation  of  ATC  surveillance. 

In  its  active  mode.  Full  BCAS  would  function  in  the  same  manner 
as  Active  BCAS.  That  is,  it  would  interrogate  the  transponders 
that  are  within  range  (approximately  20  miles).  In  its  passive 
mode,  Full  BCAS  would  not  interrogate  other  aircraft.  It 
would  ftonltor  the  interrogations  from  ground-based  ATCRBS  and 
DABS  sites  and  monitor  the  replies  from  the  transponders  on 
other  aircraft.  The  hybrid  mode  would  combine  features  of 
the  active  and  passive  modes.  It  would  be  used  when  the 
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passive  mode  could  not  be  operated  satisfactorily,  but  full  use 
of  the  active  mode  is  not  required.  According  to  one  design 
concept,  this  would  occur  when  aircraft  in  the  vicinity  of  tl>e 
Full  BCAS-equipped  aircraft  are  being  interrogated  by  only 
one  beacon  ground  site.  (Two  or  more  beacon  ground  interroga- 
tors would  be  required  for  satisfactory  operation  of  Full  BCAS 
in  the  passive  mode). 

In  the  hybrid  mode.  Full  BCAS  would  monitor  the  replies  that 
it  receives  from  the  single  ground  interrogator  and  determine 
which  aircraft  might  prove  to  be  collision  threats.  Full  BCAS 
would  then  interrogate  these  threat  aircraft  to  obtain  more 
information. 

Full  BCAS  would  automatically  adjust  its  mode  (active,  passive, 
or  hybrid)  of  operation  to  its  environment.  It  would  switch 
modes  according  to  a priority  scheme  in  which  passive  is  pre- 
ferred over  hybrid,  and  hybrid  is  preferred  over  active.  In 
any  of  its  modes.  Full  BCAS  would  be  able  to  calculate  range, 
relative  altitude,  and  closing  rate  from  information  from 
other  beacon-equipped  aircraft.  In  its  passive  mode,  it  would 
be  able  to  obtain  bearing  and  bearing  rate  information.  In 
any  of  its  modes.  Full  BCAS  would  be  able  to  detect  potential 
conflicts  and  prepare  avoidance  maneuvers  when  the  projected 
time  to  collision  is  about  30  seconds.  These  maneuvers  would 
be  shown  to  the  pilot  on  a BCAS  display  in  the  cockpit. 

ATARS  is  a collision  avoidance  capability  that  would  be  part  of 
DABS  sites  in  terminal  and  en  route  areas.  ATARS  would  have 
its  own  processor  which  it  would  use  to  crack  target  data 
obtained  from  DABS  and  to  check  all  pairs  of  aircraft  for 
closeness  to  one  another  and  for  danger  of  collision.  When 
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appropriate,  ATARS  would  prepare  warning  messages  and  recommended 
maneuvers  and  would  have  them  uplinked  to  the  aircraft  through 
DABS  Data  Link.  The  information  would  be  displayed  to  the  pilot 
on  an  ATARS  display  in  the  cockpit.  This  Information  would 
also  be  sent  to  TRACONs  and  ARTCCs  for  display  at  appropriate 
sector  positions.  ATARS  concepts  are  still  evolving,  so  the 
descriptive  information  contained  in  these  paragraphs  should  be 
considered  to  be  tentative. 

It  is  expected  that  each  DABS  site  will  track  all  aircraft 
operating  with  beacon  Mode  C equipment  in  the  DABS  area.  This 
would  be  done  independently  of  the  en  route  and  terminal  compu- 
ter systems  through  the  use  of  the  radar  (beacon  and  search) 
and  computer  that  would  be  installed  at  each  DABS  site. 

ATARS  would  have  its  own  processor  which  it  would  use  to 
track  target  data  obtained  from  DABS  and  to  check  all  pairs  of 
aircraft  to  see  if  they  are  close  to  one  another  or  are  in 
danger  of  colliding.  When  appropriate,  ATARS  would  prepare  warn- 
ing and  command  messages  and  have  the  DABS  computer  uplink  the 
messages  to  DABS-equipped  aircraft.  The  Information  would  be 
displayed  to  the  pilot  on  the  ATARS  display  in  the  cockpit.  It 
would  warn  him  of  danger  or  instruct  him  to  take  specific 
actions  in  order  to  avoid  collision. 

The  DABS  computer  would  not  (and  could  not)  send  warning  and 
command  information  to  ATCRBS-equipped  aircraft.  It  would, 
however,  send  to  the  en  route  and  terminal  computers,  informa- 
tion on  all  aircraft  pairs  that  are  in  conflict.  The  computers 
would  discard  the  information  concerned  with  those  pairs  in 
which  neither  aircraft  Is  tracked. 
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If  there  is  a danger  that  an  IFR  aircraft  would  collide  with  a 
VFR  or  IFR  aircraft,  the  en  route  and/or  terminal  computers 
would  provide  controllers  with  appropriate  Information  on 
their  PVDs . The  first  warning  to  a controller  would  be  a 
Controller  Alert  that  would  cause  the  data  blocks  of  the  subject 
flights  Co  blink  and  would  generate  an  entry  in  a Conflict 
Alert  List  that  would  show  the  Aircraft  Identifications  of 
the  flights  that  are  in  conflict.  If  the  conflirr  were 
resolved  by  the  controller  and/or  pllot(s),  the  data  blocks 
would  stop  blinking,  and  the  entry  would  be  removed  from  the 
Conflict  Alert  List.  If,  however,  the  conflict  were  not 
resolved  after  the  Controller  Alert,  and  conditions  worsen, 

ATARS  maneuvering  recommendations  would  be  Issued  for  the  con- 
flict pair.  The  data  blocks  would  continue  to  blink  and  would 
also  show  the  recommended  maneuvers  that  have  been  Issued, 
would  show  any  indication  of  compliance  or  non-compliance  on 
the  part  of  each  aircraft,  and  in  the  case  of  an  aircraft  that 
is  not  equipped  with  an  ATARS  display,  would  indicate  the  need 
for  the  controller  to  voice  (via  radio)  the  recommended  maneu- 
vers to  the  aircraft.  Similar  Information  would  simultaneously 
be  shown  in  the  Conflict  Alert  List  and  the  Voice  Communication 
Sub-list  on  the  PVD. 

in  addition  to  helping  avoid  collisions  between  aircraft,  ATARS 
may  be  able  to  provide  other  services  to  the  aviation  community 
at  small  additional  cost.  It  appears  that  ATARS  might  be  able 
to  provide: 

• Terrain  Avoidance  (hills,  valleys,  sloping  land), 

• Obstacle  Avoidance  (TV  towers,  microwave  relay 
towers,  radio  Lowers,  tall  buildings),  and 
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• Avoidance  of  Special  Airspace  (Terminal  Control 
Areas,  Restricted  Airspace,  Prohibited  Airspace). 

Preliminary  Invest i^ot ions  of  these  functions  have  been  made. 

More  extensive  work  would  be  required  before  decisions  could 
be  made  as  to  tlielr  possible  implementation. 

2.3.5  Resolution  of  Immediate  Potential  Aircraft  Conf 1 lets 
Currently,  controllers  determine  their  own  solutions  to 
conflict  situations.  No  Near  Term  improvements  are  included 
in  the  current  plans.  It  is  expected  tliat  the  Conflict 
Resolution  Advisory  function  will  be  available  in  the  Far  Term 
to  aid  controllers  in  resolving  many  of  the  aircraft  conflicts 
predicted  by  the  Conflict  Alert  function.  The  Conflict  Resolu- 
tion Advisory  function  would  provide  resolution  advisory 
services  only  to  those  potential  conflicts  that  have  reached 
an  advanced  state.  The  criteria  for  determining  the  existence 
of  such  an  advanced  state  would  be  capable  of  adjustment. 

All  of  the  inputs  to  the  Conflict  Resolution  Advisory  function 
would  come  from  information  in  the  ARTCC's  data  base.  Air- 
craft positional  Information  would  come  from  the  Automatic 
Tracking  function,  indications  of  potential  conflicts  would 
come  from  the  Conflict  Alert  function.  Resolution  advisories, 
the  outputs  of  the  Conflict  Resolution  function,  would  be 
displayed  to  appropriate  controllers. 

Two  functions,  BCAS  and  ATARS,  are  related  to  the  Conflict 

Resolution  Advisory  function  and  are  expected  to  be  available  \ 

in  the  Far  Term.  Both  would  provide  recommended  solutions  to 
conflict  situations.  They  were  previously  described  under 
2.3.4,  "Determination  of  Immediate  Potential  Aircraft  Conflicts." 
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2.J.b  Entry  and  Display  of  Controllers'  FllRlit  Data 
111  the  current  system,  controllers  must  handle  flight  progress 
strips  and  must  use  somewhat  difficult  means  of  entering 
messages  into  the  computer.  No  specific  improvements  in  this 
area  are  contained  in  the  current  plans  for  tlie  Near  Term. 

ETABS  (Electronic  Tabular  Display  Subsystem)  is  expected  to  be 
implemented  in  the  Far  Term. 

The  primary  purpose  of  ETABS  is  to  improve  controller  pro- 
ductivity to  the  point  that  "A"  Controllers  would  not  be  needed 
at  most  sectors.  ETABS  would  replace  the  Flight  Strip  Printers, 
the  Computer  Entry  Devices  at  "A"  and  "D"  positions,  and  the 
Computer  Readout  Devices  at  "A"  and  "D"  positions  within  ARTCCs, 
ETABS  would  eliminate  flight  progress  strips.  Improve  control- 
lers' entry  of  flight  data,  allow  greater  control  of  the  display 
of  flight  data,  provide  better  formatting  of  displayed  data, 
and  provide  more  timely  information  (flight  data  and  other)  to 
controllers.  It  would  also  provide  substantial  automated  sup- 
port to  sector  operations  when  the  CCC  is  not  operational. 

The  support  would  allow  controllers  to  update  displayed  flight 
data,  perform  handoff  actions,  and  request  (and  receive)  flight 
plan  readouts.  Such  controller  actions  could  be  forwarded  to 
the  CCC  when  it  resumes  operations.  ETABS  would  also  update 
flight  data  and  would  route  information  among  sectors  when  the 
CCC  is  not  operational. 

All  of  the  inputs  to  ETABS  would  come  from  within  the  ARTCC: 

• flight  plans,  flight  data,  other  data.  Entered  by 
controllers  and/or  obtained  from  the  CCC  through 
the  Data  Entry  and  Display  Subsystem. 


2-46 


4 


All  of  the  outputs  from  ETABS  would  go  to  equipment  within 
the  ARTCC: 

• displayed,  sequenced  flight  data  entries.  Used  by 
"D"  Controllers. 

• displayed  menus  of  potential  messages  (e.g.:  Departure, 
Hold,  Cancellation)  and  message  components  (e.g.:  alti- 
tudes, fixes).  Used  by  "D"  Controllers  to  enter 
messages . 

■ up-to-date  flight  data.  To  be  provided  to  the  CCC  if 
needed  after  CCC  has  been  down. 

2.3.7  Backup  Surveillance  Display  Capability 
DARC  will  provide  radar  controllers  with  a backup  capability 
when  the  normal  radar  display  capability  is  not  available. 
Because  of  the  need  for  2A-hour-a-day  operation  of  ARTCCs, 

DARC  will  also  be  used  to  free  the  CCC  and/or  the  Data  Entry 
and  Display  Subsystem  or  portions  thereof,  for  maintenance 
work. 

DARC  will  be  implemented  in  the  Near  Term.  DARC  equipment  is 
in  production,  and  the  first  system  is  expected  to  be  In 
operation  within  the  first  half  of  Calendar  Year  1979.  The 
DARC  system  at  each  ARTCC  will  consist  of  a Radar  Multiplexer 
Subsystem,  Display  Processor  Subsystem,  Control  Processor 
Subsystem,  and  a System  Status  and  Control  Subsystem.  The 
inputs  to  DARC  will  come  from  En  Route  Surveillance  sites, 
the  CCC,  and  Radar  Console  Controls: 

• beacon  codes,  aircraft  identification,  assigned 


altitudes.  Obtained  from  the  CCC. 


• target  returns  and  replies.  Obtained  from  the 
surveillance  sites. 

• assigned  altitude  changes,  beacon  code  changes, 
controller-entered  reported  altitudes.  Obtained 
from  Radar  Console  Controls  through  keyboard  entry. 


Outputs  from  DARC: 


• aircraft  targets,  weather,  data  blocks,  map  data. 
Displayed  on  PVDs  at  "R"  Controller  Posltloiij;. 

The  capability  of  displaying  broadband  surveillance  ir.iormatlon 


II!  cd  and 


is  available  In  the  current  system.  As  DARC  is  ini|  . 
accepted  In  the  Near  Term  the  broadband  capability 
removed  from  ARTCCs. 


Current  plans  do  not  call  for  specific  changes  in  Backup 
Surveillance  Display  Capability  in  the  Far  Term;  however, 
various  changes  are  under  consideration.  See  "Additional 
Potential  Improvements"  In  2.1  for  further  Information. 

2.3.8  Communication  with  Aircraft 

No  Improvements  in  this  area  are  planned  for  the  Near  Term. 

In  the  Far  Term,  Data  Link  (DABS)  is  expected  to  be  imple- 
mented and  available  to  provide  rapid  non-voice  communication 
between  the  ARTCC  and  aircraft.  As  yet,  specific  plans  or 
decisions  have  not  been  made  in  regard  to  its  use  for  communi- 
cation between  ARTCCs  and  aircraft.  The  en  route  applications 
that  are  currently  the  most  favored  candidates  for  initial 
Implementation  are:  ATARS,  altitude  assignment  confirmation. 
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MSAW  advisories,  hazardous  weather  advisories,  and  routine 
weather  data  on  request.  En  route  applications  favored  for 
later  implementation  are:  metering  commands,  route-oriented 
weather,  status  of  Category  II/III  precision  approach  pro- 
tected areas,  frequency  assignment,  heading/speed  instructions, 
holding  instructions,  airborne  situation  display,  and  down- 
linked weather. 

2.3.9  Input.  Output,  and  Display  Processing 
In  the  current  system.  Input,  Output,  and  Display  Processing 
are  performed  in  an  ARTCC  by  the  CCC  and  the  Data  Entry  and 
Display  Subsystem.  ARTCC  sector  control  positions  and  TRACONs/ 
TRACABs  are  heavily  dependent  upon  these  functions  on  a minute- 
by-minute  basis. 

In  the  Near  Term,  a backup  capability  will  be  provided  to 
ARTCC  sector  control  positions  through  the  implementation 
of  DARC.  This  improvement  has  previously  been  described. 

In  the  Far  Term,  further  backup  capability  for  ARTCC  sector 
control  positions  would  be  provided  through  ETABS  (previously 
described).  Some  of  the  TRACON/TRACAB  minute-by-minute 
dependence  on  the  host  ARTCC  would  be  eliminated  by  the 
Implementation  of  TIPS  (Terminal  Information  Processing  System) . 

TIPS  would  decrease  the  TRACON/TRACAB  near-time  dependence  on 
ARTCCs,  in  that  the  delivery  of  flight  plans  to  TRACONs /TRACABs 
would  not  be  time-critical,  and  flight  progress  strips  would 
not  be  prepared  for  TRACONs/TRACABs . In  the  present  system, 
TRACONs /TRACABs  regularly  receive  flight  progress  strips 
(FDEP)  and  flight  plans  (ARTS  III  or  ARTS  II)  from  their 
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host  ARTCCs.  Since  ARTS  computers  can  store  only  a few 
flight  plans  at  a time,  they  are  only  sent  flight  plans  for 
those  aircraft  that  are  to  arrive  or  depart  within  the  next 
few  minutes.  During  an  ARTCC  or  communications  failure 
(ARTCC  to  TRACON) , a TRACON  would  receive  no  further  flight 
plans  and  in  a short  time  would  not  have  up-to-date  flight 
data  available.  In  the  Far  Term,  with  TIPS  available,  such 
momentary  outages  would  have  less  effect  on  TRACON/TRACAB 
operations,  since  it  is  expected  that  TIPS  would  store  the 
available  flight  data  for  up  to  two  hours  in  advance  of  the 
scheduled  arrivals  or  departures.  Such  advance  flight  data 
would  also  be  used  for  long-range  flow  planning  within  the 
terminal  airspace.  TIPS  would  also  provide  TRACON/TRACAB 
controllers  with  flight  data  entry  displays  instead  of  the 
flight  progress  strips  formerly  provided  by  the  ARTCCs. 

In  the  Near  Term,  Dual  Common  Digitizers  (CD-2s)  are  expected  to 
be  available  at  surveillance  sites.  In  addition  to  improving 
reliability  through  redundancy,  they  would  provide  Improved  weather 
data  for  display  on  PVDs.  Improved  display  of  ARTCC  weather  would 
also  be  available  through  three-dimensional  digitized  weather  data 
that  is  expected  to  be  obtained  from  NWS  Weather  Radars  in  the  Near 
Term.  Digitized  turbulent  weather  (instead  of  precipitation)  data 
would  be  obtained  from  Joint  Use  En  Route  Weather  Radar  Sites  and/ 
or  ARSR  Weather  Channels  in  the  Far  Term.  It  is  expected  that  the 
ARTCC  display  would  not  make  full  use  of  the  three-dimensional 
capabilities  and  multiple  contour  capabilities  (eight  levels  of 
weather  intensity)  until  the  Far  Term. 

2.3.10  Radar  Data  Processing  and  Automatic  Tracking 

These  functions  currently  provide  processed  surveillance  data 

to  controllers  and  to  other  ARTCC  automation  functions. 
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In  the  Near  Term,  DARC  will  be  implemented.  It  will  provide 
a backup  capability  for  the  CCC.  Although  DARC  does  not 
mosaic  radar  data  from  multiple  sites  and  does  not  perform 
automatic  tracking,  it  will  provide  substantial  information 
to  controllers  when  the  CCC  is  unavailable.  The  capability 
is  more  fully  described  under  "Backup  Surveillance  Display 
Capability."  Enhancements  to  Automatic  Tracking  are  also 
expected  to  be  Implemented  in  the  Near  Term.  These  would 
Include  greater  accuracy  and  reliability  in  altitude  tracking 
and  Improved  reasonableness  testing  of  altitude  information. 

The  incorporation  of  these  improvements  should  reduce  the 
number  of  false  conflict  alerts  at  low  altitudes. 

In  the  Far  Term,  DABS  is  expected  to  be  implemented.  For  the 
CCC,  it  would  provide  more  accurate  radar  and  beacon  data. 

2.3.11  Real-'^ime  Management  of  Traffic  Load 

These  functions  are  generally  performed  by  Local  Flow  Control 
personnel  in  ARTCCs.  Currently,  Local  Flow  Controllers  per- 
form their  duties  with  virtually  no  automation  aid.  They 
manually  monitor  severe  weather  in  the  ARTCC  area,  unusually 
large  gatherings  of  people  for  special  events  (e.g.,  sports, 
political  groups,  business  conventions),  »nd  other  occurrences 
that  may  result  in  marked  increases  or  decreases  in  traffic 
flow  in  particular  areas.  They  manually  inspect  sector 
positions  to  detect  the  buildup  of  overload  conditions  for 
specific  sectors.  They  change  the  flow  of  traffic  when 
warranted,  change  sectorlzatlon,  attempt  to  equitably  distribute 
ATC-caused  delays,  and  arrange  for  additional  controllers  to 
be  available  to  handle  heavy  predicted  loads. 
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No  specific  direct  improvements  in  Local  Flow  Control  are 
currently  planned  for  either  the  Near  Term  or  Far  Term. 

However,  Indirect  improvements  are  expected  to  be  available 
through  En  Route  Metering  and  Flight  Plan  Conflict  Probe. 

En  Route  Metering  would  simplify  local  flow  controllers' 
work  because  of  its  organization  and  smoothing  of  traffic 
flow  to  terminal  areas.  Through  the  use  of  Flight  Plan 
Conflict  Probe,  local  flow  controllers  would  be  able  to 
detect  future  overloading  of  sectors  and  would  be  able  to 
test  tentative  rerouting  of  aircraft. 

2.3.12  Computer  Systems*  Capacity  and  Reliability 
The  possible  replacement  or  augmentation  of  en  route  computer 
equipment  and  software  is  being  considered  because  of  the 
increased  needs  chat  are  anticipated  in  regard  to  computer 
capacity,  reliability,  and  maintainability.  In  the  Near  Term, 
it  is  expected  that  some  additional  Computing  Element  capacity 
will  be  made  available  through  the  transfer  of  a portion  of 
Computing  Element  load  to  the  under- loaded  lOCEs  (Input  Output 
Control  Elements)  in  each  ARTCC. 

There  is  general  agreement  among  FAA  management  personnel 

that  improvements  in  this  area  are  required,  and  various 

\ 

investigations  and  studies  are  now  underway.  Additional 
computer  capacity  will  be  required  as  a result  of  increased 
demand  due  to  increased  traffic  load  and  to  functions  being 
added  to  the  system  in  the  Near  Term  and  Far  Term.  Most  of 
the  internal  ARTCC  improvements  would  require  additional 
data  processing  and  storage.  Most  of  the  external  improvements 
related  to  ARTCCs  would  also  require  additional  data  processing 
and  storage  because  these  improvements  generally  result  in 
more  and  different  data  being  transferred  to  and  from  ARTCCS. 
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The  needed  increases  in  capacity  can  be  obtained  through  the 
recovery  of  existing  capacity  and/or  through  the  incorporation 
of  additional  hardware. 

Productivity  Improvements  are  expected  to  offset  the  effects 
of  increases  in  traffic  load,  tlius  allowing  ATC  to  be  performed 
without  adding  more  control  personnel.  This  will  result  in  a 
smaller  number  of  trained  control  specialists  per  controlled 
aircraft.  With  such  a small  ratio  of  specialists  to  aircraft, 
it  will  be  very  difficult  to  exercise  manual  control  in  tlie 
event  of  an  automation  failure.  Thus,  automation  failures 
should  be  minimized  by  making  the  computer  systems  (including 
software)  as  reliable  as  possible. 

The  current  computer  equipments  may  be  increasingly  difficult 
to  maintain  in  the  future,  and  parts  may  be  difficult  to 
obtain.  The  principal  computer  equipments  in  ARTCCs  are  9020s 
(IBM-360s)  and  Raytheon  730s.  IBM  9020As  and  9020Ds  are  used 
as  CCCs,  and  9020Es  are  used  as  Display  Channel  processors. 

Most  ARTCCs  use  Raytheon  CDCs  (Raytheon  730)  as  Display 
Channel  processors.  lBM-360s  and  Raytheon  730s  are  old,  large, 
slow,  and  Inefficient  compared  to  present  day  state-of-the- 
art  computers. 

The  need  for  increased  computer  capacity,  reliability,  and 
maintainability  may  appear  obvious;  the  best  course  of  action 
to  be  taken  to  achieve  this  additional  capability  is  nc^ 
obvious.  Replacement  would  require  a substantial  investment 
in  hardware  and  software.  The  present  equipment  functioi^s  well, 
and  could  be  augmented  with  state-of-the-art  computers  to 
perform  some  of  the  additional  functions  (such  as  Conflict 
Resolution  and  Flight  Plan  Conflict  Probe)  that  are  planned 
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for  the  future.  The  subject  of  replacing  or  augmenting 
ARTCC  computing  equipment  and  software  is  currently  under 
study,  but  no  decisions  have  been  made. 

2.3.13  Flight  Data  Processing 

Currently,  Flight  Data  Processing  is  performed  automatically 
in  the  CCC.  This  function  collects  and  processes  Flight  Plans 
and  related  data  so  as  to  provide  information  to  controllers 
and  to  other  processing  functions  (e.g..  Flight  Plan  Aided 
Tracking,  Conflict  Alert).  Processed  flight  data  information 
is  printed  on  flight  progress  strips,  displayed  on  Computer 
Readout  Devices,  and  sent  to  adjacent  facilities  (ARTCCs, 

TRACONs,  etc.).  Flight  Data  Processing  includes: 

• the  acceptance  and  processing  of  flight  data  entered 
from  within  the  ARTCC  and  from  remote  locations 

• the  storage  and  processing  of  pre-flled  flight  plans, 
and  making  such  flight  data  available  at  the  correct 
chronological  time 

• the  preparation  of  fix  time  calculations 

• the  storing  and  readout  upon  request  of  selected 
weather  observations,  altimeter  settings,  etc. 

Flight  data  processing  Includes  the  highly  complex  checking 
and  conversion  of  filed  routes  of  flight  that  are  contained 
within  flight  plans.  It  must  process  many  varieties  of 
routes  (from  random  direct  routes  to  highly  structured, 
pre-stored  routes)  to  provide  check  points  and  calculated 
times  of  arrival  for  use  by  controllers  and  by  other  software 
functions. 

\ 
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Current  plans  do  not  provide  for  any  specific  changes  in  the 
automated  Flight  Data  Processing  function  for  the  Near  Term 
or  Far  Term. 

2.3.1A  Aviation  Weather  Collection  and  Dissemination 
Currently,  collection  and  dissemination  of  aviation  weather 
is  not  an  integrated  function  within  an  ARTCC.  Most  ARTCCs 
have  only  a single  meteorologist  and  do  not  have  a position 
at  which  the  various  weather  equipment  is  consolidated. 

In  the  Near  Term,  Center  Weather  Service  Units  (CWSU)  will  be 
located  in  all  ARTCCs.  The  CWSUs  will  be  the  major  focal 
points  for  real-time  collection,  monitoring,  interpretation, 
and  dissemination  of  hazardous  weather  information.  Profes- 
sional meteorologists  will  man  each  CWSU.  They  will  monitor 
weather  developments  and  provide  general  weather  briefings 
and  hazardous  weather  advisory  services  to  controllers. 

One  of  their  major  duties  will  be  the  collection,  interpreta- 
tion, and  dissemination  of  PIREPs.  Each  CWSU  will  have: 

• a PVD  with  a capability  of  selectivity  viewing  all 
sectors  within  the  ARTCC 

• two  WBRRs  (Weather  Bureau  Remote  Radar  recorders) 
that  will  receive  their  data  from  NWS  WSR-57  radars 

\ • an  Alden  Facsimile  machine  for  receiving  weather 

maps 

• a GOES  (Geostationary  Operational  Environmental 
Satellite)  satellite  photo  recorder  that  receives 
its  information  from  the  ATCSCC 
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• a Service  A teletypewriter  drop  for  requesting 
and  receiving  weather  Information  from  the  WMSC 

• telephone  and  interphone  service. 

In  the  Far  Term,  the  CWSU  would  have  an  NWS  AFOS  (Automation 
of  Field  Operations  and  Services)  data  processing,  communica- 
tions, and  display  system  with  direct  Interfaces  to  the  NWS 
National  Distribution  Circuit,  to  NADIN,  and  to  the  ARTCC's 
CCC.  Also  in  the  Far  Term,  the  WBRRs  would  receive  three 
dimensional  weather  data  from  Joint  Use  Weather  Radar  Sites, 
and  the  Service  A teletypewriter  would  be  replaced  with  higher 
speed  communication  through  NADIN. 

2.3.15  System  Maintenance  and  Monitoring 
Currently,  much  of  the  monitoring  of  system  performance, 
monitoring  of  equipment  status,  routine  maintenance,  and 
equipment  certification  is  performed  by  maintenance  personnel 
through  hands-on  examination  of  the  equipment  and  software. 
Within  an  ARTCC  area,  most  of  the  equipment  is  within  the 
ARTCC  building,  but  some  is  at  remote  sites.  The  System 
Maintenance  Monitoring  Console  (SMMC)  in  the  ARTCC  provides  a 
centralized  monitoring  and  control  position  for  the  ARTCC's 
Systems  Engineers.  For  the  equipment  within  the  ARTCC 
building,  extensive  status  information  is  automatically 
sent  to  the  SMMC  on  a regular  schedule.  Foi  remotely 
located  equipment,  much  less  information  is  automatically 
made  available  to  the  SMMC,  and  therefore,  periodic  visits  of 
maintenance  personnel  to  the  remote  sites  are  required  in 
order  to  perform  most  maintenance  and  certification  functions. 
(For  en  route  surveillance  sites,  status  messages  are 
periodically  sent  to  the  SMMC.  For  Navigation  Aids  and 
RCAGs  (Remote  Communications  Air /Ground) , information  must 
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be  entered  manually  at  the  SMMC  after  it  Is  received  by 
voice  telephone.) 

In  order  to  maximize  personnel  resource  utilization  and 
improve  system  availability  by  trend  analysis  and  failure 
prediction,  the  FAA  is  pursuing  the  obtaining  of  a Remote 
Maintenance  Monitor  System  (RMMS)  for  some  of  its  remote 
facilities.  According  to  current  concepts,  this  system  would 
provide  a remote  maintenance  monitoring  capability  for  three 
major  types  of  facilities:  Remote  Communications  Air/Ground 
(RCAG)  facilities,  navigation  (VORTAC)  facilities,  and  En 
Route  Surveillance  Radars  (ARSRs) . The  equipment  monitored 
the  latter  facilities  would  include  search  and  beacon 
radars  and  the  common  digitizer.  Maintenance  monitoring 
iuiormation  would  be  reraoted  from  these  facilities  to  a 
central  processor  at  the  ARTCC  where  all  information  would 
be  stored  in  a central  data  base.  Maintenance  men  would  be 
provided  with  terminals  through  which  they  could  address  the 
central  processor  to  obtain  current  status  and  historical 
information  concerning  the  performance  of  various  equipment. 
Similar  capabilities  are  expected  for  TRACONs  and  Towers 
under  a separate  program;  however,  the  relationship  between 
this  program  and  the  RMMS  is  not  well  defined  at  the  present. 

The  basic  capabilities  being  addressed  by  the  RMMS  program 
at  the  present  time  are:  monitoring  equipments  and  alarms, 
remote  certification,  automated  recordkeeping,  trend  analysis, 
and  remote  control  of  power  sources.  Monitored  parameters 
would  be  continuously  scanned  and  compared  against  stored 
standards.  Certification  would  be  provided  remotely  if  the 
parameters  were  found  to  be  within  a specified  acceptable 
range.  Facility  logs  and  facility  performance  reports  would 
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be  kept  automatically  by  the  central  processor,  atui  oiitaf.>,es 
would  be  automatically  reported.  Tl>e  trend  analysis  would 
provide  an  early  detection  of  weak  links  and  a long  term 
evaluation  of  Mean  Time  Between  Failures  (Ml'BF)  and  Mean 
Time  Between  Repairs  (MTBR) . The  remote  control  capability 
might  be  limited  to  generator  actlvatlon/deact ivat Ion. 

It  is  anticipated  that  the  RCAG  remote  maintenance  monitoring 

t 

capability  will  be  a Near  Term  Improvement.  It  would  be 
followed  in  the  Far  Term  by  Implementation  of  RMMS  for  tlie 
en  route  surveillance  radars  and  for  the  navigation  facilities. 

Since  this  document  concentrates  on  those  functions  directly 
related  to  the  providing  of  ATC  services,  RMMS  and  other 
maintenance  functions  are  not  shown  in  the  connectivity 
diagrams  (Figures  2-1,  2-2,  and  2-3). 

Potential  Improvements  in  this  field  include  remote  diagnostics. 

Isolation  of  failing  equipment,  and  remote  adjustment  of 
equipment.  They  also  Include  failure  anticipation  and 
scheduling  of  corrective  action  prior  to  malfunction. 

Computer  files  of  equipment  problems  and  solutions  may  also  be 
incorporated. 

2.4  En  Route  Facilities  Tentative  Implementation  Schedule 

Figure  2-7  shows  the  tentative  implementation  schedule  for  the 

principal  improvements  to  the  En  Route  Facilities,  BCAS,  DABS,  t 

and  ATARS.  The  latter  three  are  Included  since  they  are  closely 

related  to  many  ARTCC  functions. 

Generally,  the  schedules  for  implementation  are  not  schedules 
that  have  been  approved  by  FAA  management.  In  most  cases,  no 
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decision  has  been  made  to  implement  the  function.  The 
schedules  are  based  on  the  best  estimates  of  the  times  of 
availability  of  the  Technical  Data  Packages.  The  estimates 
have  been  obtained  from  personnel  who  have  been  working  on 
the  specific  function  as  well  as  from  budgetary  information. 

2.5  En  Route  Facilities  Interface  Planning  Summary 
A number  of  system  configuration  questions  were  encountereii 


during  the  development  of  this  system  description.  Due  to  tlie 
dynamic  nature  of  the  FAA  E&D  process,  ATC  system  improvements 
evolve  from  a cycle  where  improvements  are  developed,  tested, 
and  implemented  based  on  advances  in  the  state-of-the-art  in 
technology  and  perceived  changes  in  operational  needs.  This 
results  in  the  various  options  for  implementing  the  output  of 
the  E&D  program  to  be  kept  open  until  it  is  possible  and  timely 
to  make  the  final  Implementation  decision.  This  process  also 
has  a tendency  to  cause  a deferral  of  the  detailed  definition 
of  technical  and  operational  interfaces  until  the  time  when 
implementation  decisions  are  imminent.  In  the  preparation  of 
this  chapter  it  was  necessary  to  make,  or  accept,  a number  i>f 
assumptions  as  to  what  improvements  would  be  Implemented,  when 
they  would  be  implemented,  how  they  would  function  In  an  en  route 
j facility,  and  how  they  would  interact  with  other  facilities. 

This  section  identifies  assumptions  and  areas  of  uncertainty  by 
what  are  called  "Open  Items"  and  "Interface  Adjustments." 

f 

2.5.1  Open  Items 

Open  Items  relate  to  major  parts  of  the  ATC  evolutionary  improve- 
ment program  where  improvements  are  to  be  made  via  the  F&K 

and/or  E&D  program  but  where  final  decisions  have  yet  to  be  \ 

made  as  to  the  specific  course  of  action  to  be  pursued.  In 
most  cases,  an  Open  Item  involves  more  than  one  F&E  and/or  E&D 
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program  and  involves  questions  of  the  preferred  technical 
approach,  technical  and  operational  interfaces,  or  time 
phasing. 

These  Open  Items  generally  apply  to  two  or  more  ATC  facilities 
as  defined  in  this  document  and,  for  completeness  they  have 
been  cited  in  each  appropriate  chapter.  An  Open  Item  Is 
appropriate  to  this  chapter  if  It  involves  features  or  functions 
of  the  en  route  facilities;  however,  it  should  not  be  Inferred 
that  development  and  implementation  indicated  in  an  Open  Item 
would  necessarily  be  part  of  the  development  and  implementation 
program  for  en  route  facilities.  Instead,  they  might  be  con- 
tained within  the  program  of  another  interfacing  facility.  The 
Open  Items  pertinent  to  En  Route  facilities  are: 

Open  Item  1:  Interface/Integration  of  Automated  Air  Traffic 
Functions 

1.  Central  Flow  Control  predictions  of  en  route  delay 
would  continue  to  be  Improved  through  enhancements  in  delay 
forecasting  and  more  data  Inputs  from  the  en  route  and 
terminal  ATC  facilities,  but  Central  Flow  Control  (CYC) 
would  not  have  any  automated  Interface  with  En  Route 
Metering  or  ARTS  111  M&S.  The  use  of  Fuel  Advisory  Depar- 
tures would  be  refined  to  reflect  the  Improved  CFC  pre- 
dictions . 

2.  Initial  versions  of  Flight  Plan  Conflict  Probe  (FPCP) 
and  En  Route  Metering  would  be  developed  as  independent 
functions.  Later  versions  would  be  integrated  so  that  the 
En  Route  Metering  advisories  would  provide  for  conflict- 
free  metering  instructions.  En  Route  Metering  would  also 
be  developed  to  consider  efficient  ways  of  absorbing  delay 
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to  conserve  fuel.  This  will  include  profile  descents, 
speed  changes,  path  stretching,  and  holding  patterns. 

3. '  The  function  of  Local  Flow  Control  and  the  concept  of 
providing  information  specifically  tailored  for  the  Local 
Flow  Controller  will  not  be  Improved  upon  over  and  above 
the  improvements  that  will  be  associated  with  en  route 
metering  and  FPCP. 

4.  The  implementable  version  of  ARTS  111  Metering  and 
Spacing  (M&S)  will  include  flexible  control  algorithms 
that  will  permit  profile  descents  with  little  or  no  vector- 
ing during  low  demand  periods  and  will  utilize  tighter 
control  procedures  with  potentially  more  vectoring  during 
high  demand  periods.  The  tighter  procedures  are  Invoked 

to  Improve  the  interarrival  spacing  at  the  threshold  and 
thus  maintain  high  runway  capacity  during  high  demand 
periods . 

5.  An  Interface  will  be  developed  between  M&S  and 
terminal  area  Conflict  Alert  to  provide  conflict-free  M&S 
commands. 

6.  An  automated  interface  will  be  developed  to  maximize 
efficiency  of  operations  between  En  Route  Metering  and 
ARTS  III  M&S. 

Open  Item  2;  Evolution  oi.  DABS  Capability 

1.  The  DABS  capability  will  be  realized  by  a direct 
replacement  of  ATCRBS  sensors  with  DABS  sensors  rather  than 
by  first  upgrading  ATCRBS  sensors  to  Include  a monopulse 
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detection  and  processing  capability  and  then,  at  a later 
date,  upgrading  those  sensors  to  the  DABS  configuration. 

2.  The  DABS  sensors  installed  for  en  route  surveillance 
will  include  back-to-back  antennas  to  Increase  the  data 
rate.  This  assumption  follows  from  a related  assumption 
that  ATARS  will  be  implemented  at  the  en  route  DABS 
sensors . 

3.  DABS  sensors  for  Improved  surveillance  and  data  link 
capability  will  be  implemented  at  the  earliest  reasonable 
date.  A corollary  assumption  is  that  the  complete  DABS 
sensors  will  be  Implemented  sufficiently  soon  as  to  pre- 
clude the  need  for  earlier  installations  of  just  the  DABS 
data  link  capability  at  locations  where  the  full  DABS 
capability  will  eventually  be  deployed. 

4.  Initial  DABS/ATARS  implementation  will  be  based  on 
single  slte/colllslon  avoidance  capability.  DABS  surveil- 
lance information  will  be  combined  at  the  associated 
control  facilities.  Subsequent  to  the  initial  implemen- 
talon,  provisions  will  be  made  for  exchanging  data  between 
selected  DABS/ATARS  sites  to  improve  their  collective 
collision  avoidance  capability.  Several  options  are  being 
explored  to  provide  for  the  exchange  of  information. 

One  of  these  options,  the  coordination  through  the 
associated  ATC  facility,  was  assumed  in  this  document. 

5.  Initially,  DABS  implementation  at  terminals  will  be 
restricted  to  those  sites  having  ARTS  III  automation. 


Open  Item  3:  Time  PhaslnR  of  DABS  vs  Plans  to  Use  DABS 
Data  Link  and  Other  DABS-Dependent  Items 

It  was  Implicitly  assumed  that  the  FAA  will  develop  a plan 
for  using  the  DABS  data  link  capability  on  a schedule  that 
is  consistent  with  the  DABS  implementation  schedule  and 
that  the  benefits,  as  perceiv'ed  by  user  groups,  would 
result  in  installation  and  use  of  associated  avionics. 

Open  Item  4:  Aircraft  Separation  Assurance 

1.  The  assumption  was  made  that  all  of  the  programs  .mned 
at  providing  automated  aids  to  the  pilot  and  the  contri'l- 
ler  for  the  avoidance  of  midair  collisions  will  be  success- 
ful and  will  be  implemented.  These  programs  include: 

a.  En  Route  Conflict  Alert 

b.  En  Route  Conflict  Resolution  advisory  functii'ii 

c.  Terminal  Conflict  Alert  (ARTS  111  sites) 

d.  Terminal  Conflict  Resolution  advisorv  funct  ion 
(ARTS  ill  sites) 

e.  ATARS  (at  all  DABS  sites) 

f.  BCAS  — "active  only"  for  initial  i mp  1 ement  at  i or. 
but  followed  bv  more  sopli  1 s t i cated  sysrons  l.iter. 

2.  It  was  further  assumed  tliat  the  technic.tl  designs  of 
each  of  the  capabilities  listed  above  will  be  re.tlicod 
within  an  overall  design  of  .\n  airborne  sop.ival  ion  issin.tnci 
system  wliich  will  assure  [>r('per  int  eroperab  i 1 i t v .imi'iig  t!u 
various  features  and  avoid  presenting  either  the  pilot  o;- 
the  contK'ller  with  conflicting,  inst  riu-t  ii.'ns  ot  .idv  i s,>i' i os  . 


Open  Item  5:  En  Route  Radars 


1.  It  was  assumed  that  no  major  changes  would  be  made  to 
improve  either  aircraft  detection  or  weather  detection  in 
the  en  route  airspace  in  the  Near  Term  system  (prior  to 
1983) . 

2.  ARSRs  (including  the  new  ARSR-3s)  will  be  modified  to 
improve  both  their  weather  detection  and  aircraft  detec- 
tion capabilities  in  the  Far  Term.  Aircraft  detection  will 
be  improved  through  tlie  addition  of  >rrD.  VVeather  detection 
will  be  Improved  through  the  addition  of  a separate  ARSR 
weather  channel. 

3.  As  a further  step  in  the  Improvement  in  the  detection 
of  weather,  particularly  turbulent  weather,  the  FAA  will 
join  with  the  National  Weather  Service  (NWS),  and  the  Air 
Force  Weather  Service  (AWS)  in  the  development  of  a new 
three-dimensional  (3D)  weather  detection  radar.  That  new 
3D  radar  will  be  implemented  throughout  the  conterminous 
U.S.  to  provide  coverage  of  airspace  of  interest  to  the 
ARTCCs . 

4.  New  ARSR-4s  will  be  procured  to  replace  older  tube 
type  radars  to  reduce  maintenance  costs  and  improve 
reliability.  The  new  ARSR-4s  will  Include  both  an  MTD 
type  capability  for  aircraft  detection  and  a separate 
weather  channel.  (This  implies  that  the  FAA  Intends  to 
continue  to  maintain  and  operate  primary  radars  for  en 
route  surveillance  for  the  foreseeable  future.) 

5.  For  the  Far  Term,  it  was  assumed  that  the  en  route 
weather  detection  capability  would  be  provided  by  both 


the  ARSRa  (ARSR-4  and  the  modified  ARSRs)  and  the  Joint 
Use  3D  Weather  Radar, 


Open  Item  7;  Surveillance  Data  Preprocessors 

1.  CD-2s  will  be  procured  and  implemented  for  the  pre- 

processing of  ARSR  and  ATCRBS  en  route  surveillance 
data.  In  the  Far  Term,  these  CD-2s  will  be  modified 
twice:  first  to  accommodate  the  MTD  and  later  to  accom- 

modate an  ARSR  weather  channel.  Within  a few  years,  the 
CDs  will  be  replaced  by  DABS  Processors  (July  1984). 

2.  SRAPs  (sometimes  referred  to  as  SRAP  I)  will  be 
procured  and  implemented  for  the  preprocessing  of  ASR 
and  ATCRBS  terminal  area  surveillance  data.  The  SRAPs 
will  be  located  at  the  ARTS  III  TRACON  facilities.  Those 
same  SRAPs  will  go  through  two  modification  programs. 

The  first  modification  will  be  to  accommodate  the  addition 
of  MTD  to  the  ASRs.  The  second  modification  would  come 
about  six  months  later  to  accommodate  the  separate  ASR 
weather  channel.  Six  months  later,  the  modified  SRAPs 
would  be  replaced  by  the  DABS  processors. 

Open  Item  8:  VAS/WVAS  Interface/Interaction  with  ARTS  111 
Metering  and  Spacing  and  En  Route  Metering 

1.  A manual  interface  will  be  established  between  ARTS  M&S, 
the  Vortex  Advisory  System  (VAS)  and  en  route  metering  that 
will  permit  the  use  of  reduced  longitudinal  separations 
when  the  VAS  indicates  that  wake  vortex  conditions  are 
favorable. 

2.  As  the  VAS  evolves  to  a more  capable  Wake  Vortex 
Avoidance  System  (WVAS)  an  automated  Interface  will  be 
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Implemented  between  the  cited  sy.item  elements  to  allow 
the  benefits  of  further  reductions  in  longitudinal  spacing 
(possibly  tailored  on  an  aircrtft  pair  basis)  to  be  opera- 
tionally realized. 

Open  Item  9:  Replacement/Augmentation  of  NAS  9020  Central 
Computer  Complexes 

The  NAS  9020  Central  Computer  Complexes  will  be  the  immary 
computer  capability  at  ARTCCs  through  the  1980s.  The 
9020s  will  be  augmented  as  needed  to  accommodate  forecasted 
increases  in  air  traffic  and  the  full  spectrum  of  planned 
ATC  improvements.  These  improvements  Include  En  Route 
Metering,  Flight  Plan  Conflict  Probe,  En  Route  MSAW, 
Conflict  Alert  Enhancements,  Conflict  Resolution,  Direct 
Access  Radar  Channel,  Electronic  Tabular  Display  Sub- 
system, Digitized  Weather  Data,  DABS  Data  Link,  and  ATARS. 

Open  Item  11;  DARC/ETABS/CCC  Interface 

The  Direct  Access  Radar  Channel  (DARC)  and  Electronic 
Tabular  Display  Subsystem  (ETABS)  will  have  the  ability 
to  exchange  data  that  is  sufficient  to  permit  effective 
stand-alone  operation  in  the  event  that  either  the  ARTCC's 
Central  Computer  Complex  (CCC)  and/or  the  Data  Entry  and 
Display  Subsystem  (DEDS)  is  not  available. 

Open  Item  15:  Voice  Communications  Planning 

1.  A1 r-ground-air  communication  for  the  ARTCCs  and  major 
terminals  will  be  upgraded  in  the  post-1982  time  period  by 
implementation  of  the  radio  portion  of  VSCS,  which  would 
be  referred  to  as  RCCS.  In  the  Near  Term,  RCAG  tone 
control  equipment  for  the  ARTCCs  will  be  replaced,  possibly 
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with  a modular  subsystem  that  would  be  compatible  with 
longer  term  RCCS/VSCS  designs.  The  FSSs,  which  are 
assumed  to  remain  unconsolidated,  will  continue  to  use 
switching  and  control  equipment  based  on  existing  designs, 
hi  addition,  the  transmitters,  receivers,  and  antenn.’. 
systems  at  all  FAA  ground  sites  will  be  replaced  with 
modern  design  equipment. 

d.  llround-ground  communications  would  be  modernized  by 
the  implementation  of  ground-ground  portions  of  the  VST.S 
system  wliich  would  replace  the  WECO  300  system  at  .XKrOi's, 
and  the  WECO  301  system  at  the  larger  terminals.  I'he 
exist iiig  small  key  systems  and  call  distributors  at  FSSs 
would  remain  in  place. 

1.  At  some  smaller  terminals  a Small  Voire  .Switihiac 
System  (.SVSSl  will  be  implemented,  vcliich  will  pixn  ..u  an 
integrated  radio  and  ground  voice  cvniimun  i ca  t i ons  ,apaF  i 1 i t y . 

^ ^ • Detection  of  I'l.irbulence  and  Low  I t'vel  Wi'ni 
Sho.rr 

I.  No  major  improvements  will  be  maile  in  the  detection 
o\  ii.izardous  weather  in  the  Near  Term  .-XTC  system 
I'ont  ignrat  ion  (i.e.,  no  major  improvements  implemented 
pri  'f  tt'  1^183  witli  the  exception  of  tlie  1 1'w  Levt'l 
Lind  She.ir  Alert  System  (I.LWSAS)). 
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2.  The  first  major  improvement  will  start  to  be  imple- 
mented in  the  early  part  of  the  Far  Term  system  (1984). 

The  first  major  improvement  will  be  achieved  by  modifying 
both  the  ARSRs  and  the  ASRs  to  include  what  is  referred 
to  as  a separate  weather  channel . The  separate  weather 
channel  is  likely  to  include  an  MTD  capability  for  the 
special  processing  of  the  returns  from  precipitation  to 
indicate  areas  of  heavy  precipitation.  In  order  to  achieve 
this  capability,  all  ARSRs  and  ASRs  will  be  modified  or 
replaced.  In  the  case  of  both  the  ARSRs  and  the  ASRs, 

the  weather  data  will  be  two-dimensional  (range  and 
azimuth) . 

3.  The  second  major  improvement  will  be  realized  by  adding 
the  3D  weather  detection  capability,  i.e.,  range,  azimuth, 
and  altitude  of  turbulence  and  low  level  wind  shear.  For 
the  en  route  system,  the  3D  capability  will  be  realized 
through  a joint  FAA/NWS/AWS  program  to  develop  and  imple- 
ment a Joint  Use  Weather  Radar.  For  the  terminal  area 
system,  the  3D  capability  will  be  realized  either  through 

a further  modification  to  the  ASRs  to  provide  a 3D 
capability  and/or  through  inputs  from  the  Joint  Use  radars 
for  those  terminal  areas  where  coverage  from  the  Joint 
Use  radars  satisfy  the  terminal  control  requirements  for 
detecting  low  level  wind  shear  as  well  as  turbulence. 

4.  The  3D  weather  detection  system  for  the  terminal  area 
will  include  the  capability  of  detecting  and  analyzing 
turbulence  and  wind  shear  in  clear  air  as  well  as  under 
conditions  where  precipitation  is  present. 


Open^  Item  19:  Weather  Data  Dissemination 


A Center  Weather  Service  Unit  (CWSU)  will  be  implemented 
at  each  ARTCC  and  will  receive,  interpret,  coordinate, 
and  dispatch  graphic  and  tabular  weather  data  to  control- 
ler operating  positions  within  the  ARTCC  and  in  associated 
TRACONs.  The  distribution  of  weather  data  to  controller 
positions  will  be  accomplished  by  TIPS  for  Towers/TRACONs 
and  will  be  accomplished  by  ETABS  for  ARTCCs.  In  light 
of  incomplete  FAA  plans  for  accomplishing  the  distribution 
of  graphical  weather  data  to  controller  positions,  the 
specific  devices  used  for  distribution  were  not  designated 
in  this  document. 

Open  Item  20:  Remote  Maintenance  and  Monitoring 

1.  Integrated  remote  maintenance  and  monitoring  functions 
will  be  Incorporated  into  the  RCAG,  en  route  surveillance, 
VORTAC  and  airport  facilities  for  navigation,  communica- 
tions, and  surveillance.  The  Remote  Maintenance  Monitor 
System  (RMMS)  capabilities  consist  of  equipment  monitor- 
ing and  fault  alarming,  remote  certification,  automated 
record  keeping,  trend  analysis  and  remote  control  of 
redundant  units  and  some  facility  functions. 

2.  The  RMMS  at  airport  facilities  would  utilize  a special 
processor  to  be  located  in  the  associated  tower/TRACON. 

For  other  facilities,  the  RMMS  will  utilize  a dedicated 
processor  located  at  each  ARTCC.  All  maintenance  informa- 
tion will  be  transmitted  from  the  cited  facilities  via 
existing  communication  links  to  the  processor  for  storage, 
processing,  and  access  by  technicians  using  special  common 
terminals  located  either  local  to  the  ARTCC  or  at  remote 
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locations.  No  assumptions  were  made  regarding  how  the 
RMMS  data  would  be  provided  and  displayed  to  the  responsible 
technicians  since  FAA  plans  have  yet  to  be  made  in  these 


areas. 

3.  The  DABS  and  MLS  systems  to  be  installed  in  the  Far 
Term  will  also  incorporate  RMMS  functions  that  are  com- 
patible with  the  above  concept. 

Open  Item  22:  Evolution  of  the  ATC  System  to  include 
Advanced  En  Route  Automation  (AERA) 

1.  AERA  will  be  operationally  integrated  into  the  en 
route  ATC  system  after  the  "Far  Term"  configuration 
described  in  this  document  has  been  implemented.  This 
means  that  AERA  will  be  introduced  into  an  en  route  system 
where  En  Route  Metering,  Flight  Plan  Conflict  Probe, 

Conflict  Alert,  Conflict  Resolution,  and  automated  inter- 
faces with  terminal  automation  facilities  have  already  been 
successfully  implemented  and  are  available  as  aids  to  the 
controller.  (This  presupposes  that  the  current  E&D  programs 
will  be  successful  and  produce  products  that  will  be 
Implemented. ) 

2.  There  will  be  a transition  period  when  the  en  route 
data  processing  and  display  complex  must  be  able  to  perform 
all  the  functions  ascribed  to  the  "Far  Term  Configuration" 
plus  the  functions  to  be  automated  by  AERA. 

3.  After  the  transition  period,  some  of  the  functions 
ascribed  to  the  "Far  Term  Configuration"  will  be  assumed  by 
the  AERA  programs  while  other  functions  of  the  "Far  Term 
Configuration"  will  be  retained.  For  example,  AERA  may 
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provide  all  the  assistance  needed  with  respect  to  En 
Route  Metering  and  Flight  Plan  Conflict  Probe  and  thus 
eliminate  the  need  for  retaining  the  En  Route  Metering 
and  Flight  Plan  Conflict  Probe  as  Initially  developed  for 
NAS  Stage  A In  the  pre-AERA  period.  On  the  other  hand, 
the  Conflict  Alert  and  Conflict  Resolution  capabilities 
developed  for  NAS  Stage  A In  the  pre-AERA  period  may  be 
retained  In  order  to  provide  the  alert/resolutlon  signals 
to  the  controller  for  those  hopefully  Infrequent  occasions 
where  controller  Intervention  Is  required  to  avoid  violation 
of  separation  standards.  This  Is  merely  an  Illustration 
of  some  of  the  things  which  will  need  to  be  considered 
during  the  Integration  of  AERA  capabilities  as  a part  of 
the  overall  en  route  control  system.  If  such  an  Integration 
takes  place,  there  seems  to  be  at  least  a reasonable 
chance  that  the  total  requirements  for  en  route  data 
processing  and  display  may  be  less  demanding  after  the 
transition  phase  then  during  the  transition  phase. 

4.  Sometime  during  the  1985-1995  time  frame,  the  FAA  will 
be  replacing  the  current  NAS  Stage  A data  processing  and 
display  systems  with  the  next  generation  equipment. 
Implementation  of  AERA  will  take  place  during  that  same 
time  frame.  The  FAA  will  time  phase  the  Implementation 
of  AERA  with  the  Introduction  of  new  data  processing 
and  display  systems  as  part  of  a total  program  that  will 
not  adversely  affect  system  operations  and  will  at  the 
same  time  minimize  the  costs  of  implementing  AERA. 
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2.5.2  Interface  Ad.justments 


This  section  identifies  some  fairly  specific  smaller  scale 
interface  uncertainties.  These  uncertainties  generally  Involve 
minor  design  modifications  in  one  or  more  programs  that  are 
not  considered  as  significant  as  the  previously  cited  Open  Items. 
The  Interface  Adjustments  pertinent  to  the  En  Route  Facilities 
chapter  are: 

Interface  Adjustment  B2-1  — Exchange  of  Conflict  Alert  Infor- 
mation between  Facilities 

In  the  future,  it  may  be  desirable  to  exchange  Conflict 
Alert  and  Conflict  Resolution  Advisory  information  between 
facilities  (ARTCC  and  ARTCC;  ARTCC  and  TRACON) . This 
would  be  done  so  that  both  facilities  could  have  the 
same  conflict  Information  for  aircraft  that  are  at,  or 
near  the  boundary  between  the  two  facilities. 

Interface  Adjustment  B2-2  — Communication  between  DARC 

and  CCC 

As  currently  planned,  DARC  will  be  able  to  receive 
messages  from  the  CCC,  but  will  not  be  able  to  send 
messages  to  the  CCC.  Two-way  communication  would  appear 
to  be  very  advantageous. 

Interface  Adjustment  B2-3  — Three-Dimensional  Weather 

Interface  with  En  Route 
Facility 

In  the  Far  Term,  digitized  weather  data  will  be  provided 
to  ARTCCs.  The  data  will  have  altitudes  associated  with 
it,  and  thus  will  be  three-dimensional.  Conceptual  and 
experimental  work  should  be  performed  to  make  certain 
that  the  weather  data  will  be  displayed  in  a manner  that 
will  make  it  moat  useful  to  controllers. 
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3.  TRACON  FACILITIES 

This  chapter  is  concerned  with  TRACONs  (Terminal  Radar  Approach 
Control,  IFR  Room)  and  TRACABs  (Terminal  Radar  Approach  Control 
Tower  Cab) . TRACONs  are  at  airports  at  which  approach  control 
is  principally  performed  in  an  IFR  (Instrument  Flight  Rules) 
room.  Additional  approach  control  work  is  performed  at  one  or 
more  associated  Tower  Cabs  at  major  and  satellite  airports. 
TRACABs  are  at  airports  at  which  approach  control  is  performed 
only  in  the  Tower  Cab. 

The  control  exercised  by  TRACON/TRACAB  facilities  is  generally 
limited  to  those  aircraft  that  are  operating  within  the  terminal 
area  but  are  not  within  the  Airport  Traffic  Area.  The  Airport 
Traffic  Area  is  that  area  that  is  within  five  miles  of  an  airport 
and  is  below  3000  feet  AGL  (Above  Ground  Level) . 

Automation  Equipment 

All  TRACONs  and  TRACABs  are  now,  or  will  in  the  future  be, 
equipped  with  data  processing  equipment  to  provide  automation 
of  some  Air  Traffic  Control  functions.  Three  general  types  of 
automation  equipment  are  used:  ARTS  (Automated  Radar  Terminal 
System)  III,  ARTS  II,  and  TPX-42.  ARTS  III  is  currently  opera- 
tional at  63  sites.  It  is  expected  that  all  of  these  will  be 
upgraded  to  ARTS  IIIA  sites  (27  of  them  are  currently  being 
upgraded) . 

The  emphasis  in  this  chapter  will  be  on  TRACONs  equipped  with 
ARTS  III  equipment.  Such  configurations  provide  the  highest 
level  of  terminal  automation.  TRACONs  and  TRACABs  equipped  with 
ARTS  II  or  TPX-42  equipment  provide  many  of  the  same  functions  as 
the  ARTS  III  TRACONs  but  with  less  sophistication  and  flexibility. 


Table  3-1  shows  a comparison  of  the  features  of  the  various 
current  terminal  automation  equipments.  Table  3-2  shows  the 
Current  and  Near  Term  deployment  of  automation  equipment  among 
the  various  terminal  ATC  facilities.  The  following  paragraphs 
briefly  describe  these  equipments. 

ARTS  III  and  ARTS  IIIA 

ARTS  III  and  ARTS  IIIA  are  similar  In  many  respects.  Both 
systems  are  designed  and  produced  by  UNIVAC.  Many  of  the  equip- 
ments and  much  of  the  software  are  common  to  the  two.  All  of  the 
basic  ARTS  III  facilities  are  now  operational.  The  first 
ARTS  IIIA  site  Is  expected  to  become  operational  In  the  Spring 
of  1979.  Both  ARTS  III  and  ARTS  IIIA  are  programmable  data 
processing  systems  that  are  capable  of  receiving  Information 
from  various  sources  (surveillance  sites,  host  ARTCCs,  control- 
lers' keyboard  entries,  etc.)  and  sending  Information  to  various 
destinations  (controllers'  displays,  host  ARTCCs,  etc.). 

Because  they  are  general-purpose  data  processing  systems,  they 
are  capable  of  being  programmed  to  provide  many  of  the  software 
functional  improvements  (e.g..  Conflict  Alert,  Conflict  Resolu- 
tion Advisory,  Terminal  Metering  and  Spacing)  that  are  described 
later  In  this  document.  Although  ARTS  III  and  ARTS  IIIA  have 
limited  computing  capacity  and  storage,  It  appears  that  all 
sites  would  have  enough  capability  (possibly  through  some  augmen- 
tation with  special  purpose  computers)  available  to  support  the 
functional  improvements  that  are  envisioned  for  TRACONs.  The 
computing  and  storage  capacity  of  ARTS  IIIA  has  been  Increased 
over  chat  of  ARTS  III,  but  It  appears  chat  (at  least  for  some 
sites)  both  ARTS  III  and  ARTS  IIIA  will  need  to  be  augmented. 

One  of  the  key  functional  Improvements  provided  by  ARTS  IIIA  Is 
the  expansion  of  processing  to  include  search  radar  targets  In 
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TABLE  3-1 

FEATURES  OF  AUTOMATION  EQUIPMENTS 


Multlorocessing  Capabllit 


TABLE  3-2 

TERMINAL  A I C FACILITIES 


addition  to  beacon  targets.  The  system  will  track  such  targets 
and  will  display  data  blocks  that  identify  the  tracked  aircraft. 
ARTS  III  reliability  will  be  increased  through  the  use  of  redun- 
dant equipment  and  fail-soft  capability.  The  latter  provides 
automatic  switching  of  equipment  (e.g.,  memories  or  Input  Output 
Processors)  so  as  to  remove  and  replace  improperly  functioning 
units.  Other  features  Include:  multi-processing,  a separate 
buffer  memory  for  each  display,  automatic  overload  sensing  and 
protection,  remote  tower  display  and  data  entry,  and  continuous 
data  recording  that  can  be  controlled  through  keyboard  messages. 

A special  expanded  ARTS  IIIA  system  will  be  installed  in  the 
New  York  TRACON.  This  facility  will  use  four  radar  sites, 
will  have  30  operational  displays,  and  will  be  used  to  control 
traffic  in  an  area  that  is  approximately  100  nautical  miles  by 
150  nautical  miles.  Displays  and  radars  will  be  adapted  so 
that  each  display  can  be  served  by  either  a primary  or 
alternative  site.  The  ARTS  IIIA  for  the  New  York  TRACON  will 
include  a Communications  Multiplexer  Controller.  This  device 
will  allow  digital  data  communication  (at  2A00  baud)  between 
the  IFR  room  and  BRITE  (Bright  Radar  Indicator  Tower  Equipment) 
displays  in  five  associated  Tower  Cabs.  At  J.  F.  Kennedy  and 
Newark  airports,  there  will  be  two  BRITE  displays  in  each  Tower 
Cab.  Each  BRITE  display  will  have  input  capability  through 
its  associated  keyboard.  Similar  expanded  ARTS  IIZA  systems  may 
be  required  at  other  high  activity  terminal  areas. 


ARTS  II 

ARTS  II  — like  ARTS  III  and  ARTS  IIIA  — is  a programmable  data 
processing  system.  Its  computing  and  storage  capacities  will  be 
considerably  less  than  those  of  either  ARTS  III  or  ARTS  IIIA. 
ARTS  II  is  being  designed  and  produced  by  the  Burroughs 


3-5 


CorpoiMt Ion . Tho  first  ARTS  II  site  is  expected  to  become 
operational  early  in  1979.  As  with  ARTS  111,  ARTS  II  will 
have  tile  ability  to  communicate  with  its  host  ARTCC,  with  con- 
trollers throunh  displays  and  keyboards,  etc.  Various  software 
enhancements  (e.^;..  Conflict  Alert,  Minimum  Safe  Altitude  Warn- 
ing system,  and  Automatic  Tracking)  have  been  considered  for 
ARiS  II,  but  are  not  being  actively  developed  at  this  point. 
Currently,  ARTS  II  does  not  provide  tracking,  but  does  display 
data  blocks  for  both  discrete  and  nondiscrete  beacon  replies. 

t 

The  TPX-42  has  the  least  capability  of  the  currently-used  terminal 
automation  equipment.  It  Is  not  a programmable  data  processing 
system.  However,  various  functions  can  be  controlled  through 
panel  switches  and  dials.  The  TPX-42  was  designed  and 
produced  by  AIL,  a Division  of  Cutler-Hammer.  All  of  the  TPX-42 
facilities  are  now  operational.  The  TPX-42  does  not  provide 
tracking  or  tabular  information  on  PVDs.  It  does  provide  labels 
for  discrete  and  nondiscrete  beacon  replies.  However,  the  labels 
contain  less  information,  cannot  contain  as  wide  a variety  of 
information,  and  are  not  as  easily  changed  as  those  of  the 
ARTS  systems.  It  is  expected  that  the  TPX-42s  will  be  replaced 
with  more  sophisticated  equipment  some  time  in  the  future. 

ARTS  II  and  a programmable  version  of  the  TPX-42  are  being 
considered  as  a replacement  system.  A decision  on  replacement 
is  expected  in  1980. 

Chapter  Content  and  Organization 

Kxcept  where  otherwise  noted,  when  a TRACON  is  referred  to  in 
the  remainder  of  this  chapter,  it  will  denote  an  ARTS  I HA 
TRACON.  It  should,  however,  be  kept  in  mind  that  many  of  the 
same  functions  and  capabilities  will  be  available  with  TRACONs 
and  TRACABs  equipped  with  ARTS  II  or  TPX-42  equipment. 


Although  the  principal  ATARS  and  BCAS  equipment  are  not  con- 
tained within  TRACON  rooms,  they  are  briefly  described,  since 
they  would  be  used  in  terminal  airspace  and  would  be  part  of 
the  general  collislon-avoldance/separatlon-assurance  area  of 
which  the  Terminal  Conflict  Alert  and  Terminal  Conflict  Resolu- 
tion Advisory  functions  are  parts. 


The  remainder  of  this  chapter  consists  of  the  following  sections: 


• TRACON  Facilities  Improvements  Summary  (3.1).  This 
section  lists  important  functional  areas  and  the 
Improvements  planned  for  these  areas.  For  each  function, 
there  is  a separate  brief  description  of  the  method  by 
which  the  function  is  currently  performed,  the  planned 
improvement (s) , and  the  manner  in  which  the  improve- 
ment (s)  would  enhance  the  performance  of  the  function. 
(Further,  more  detailed  Information  in  regard  to  each 
improvement  is  contained  in  Section  3.3). 

• TRACON  Facilities  System  Connectivity  (3.2).  This 
section  contains  three  connectivity  diagrams  — one  for 
each  of  the  three  system  phases:  Current,  Near  Term, 
and  Far  Term.  The  changes  in  connectivity  between 
phases  are  briefly  described. 


m TRACON  Facilities  Infornuition  Flow  (3.3).  This  section 
contains  three  Information  Flow  Diagrams  — one  for  each 
of  the  three  system  phases  (see  above).  The  diagrams 
show  the  facilities  that  provide  Inputs  to  a TRACON, 
the  principal  types  of  Inputs  provided  by  each  of  these 
facilities,  TRACON  functions,  the  facilities  that  are 
provided  with  outputs  from  a TRACON,  and  the  principal 


3-7 


types  of  outputs  provided  to  those  facilities  by  the 
TRACON.  The  information  flow  for  each  function  that 
was  identified  in  Section  3.1  is  then  described  in  a 
separate  series  of  paragraphs. 

• TRACON  Facilities  Tentative  Implementation  Schedule 
(3.4).  This  section  contains  a figure  that  shows  the 
tentative  Implementation  schedule  for  the  principal 
Improvements  affecting  the  TRACON  Facilities. 

• TRACON  Facilities  Interface  Planning  Summary  (3.5). 

This  section  summarizes  the  major  assumptions  that  were 
made  in  regard  to:  what  improvements  would  be  imple- 
mented, when  they  would  be  implemented,  how  they  would 
function  in  a TRACON  Facility,  and  how  they  would 
Interact  with  other  facilities. 

3.1  TRACON  Facilities  Improvements  Summary 

Table  3-3  summarizes  the  TRACON  Facilities  Improvements  that  are 
planned  for  the  Near  Term  and  Far  Term.  The  first  four  function 
are  concerned  with  software  that  is  Internal  to  the  TRfVCON. 
Function  6 involves  hardware  changes  within  the  TRtiCON . Func- 
tion 5 and  7 involve  hardware  changes  that  are  external  to  the 
TRACON,  but  whose  implementation  would  cause  changes  in  software 
inputs,  outputs,  and  displayed  data  within  the  TRACON.  Kach  of 
these  functions/features  and  the  improvements  in  them  are 
briefly  described  in  tlie  following  paragraphs.  In  addition  to 
the  improvements  that  are  listed  in  Table  3-3,  there  are  other 
potential  improvements  whose  implementation  is  less  certain  to 
occur.  Such  additional  Improvements  are  briefly  described  at  Ih 
end  of  this  section. 
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TABLE  3-3 

TRACON  FACILITIES  IMPROVEMENTS  SUMMARY 
(ARTS  III  AND  ARTS  IIIA  ONLY.  UNUSS  OTHERWISE  DESIONATED) 


MoniCorinK  Nearness  to  Ground 

Currently,  terminal  MSAW  (Minimum  Safe  Altitude  Warning  System) 
is  operational  at  ARTS  III  sites.  A similar  capability.  Low 
Altitude  Alerting  System,  is  expected  to  be  implemented  at 
TPX-42  sites  in  the  Near  Term.  Other  than  that,  no  specific 
improvements  are  currently  planned  for  this  area  in  either  the 
Near  Term  or  Far  Term.  See  3.3.1  for  further  information. 

Management  of  Traffic  Flow  Near  Terminal  Areas 
Currently,  terminal  metering  personnel  manually  calculate  esti- 
mated times  of  arrival  at  runways,  manually  determine  desirable 
spacing  and  sequencing  of  aircraft  onto  the  runways,  and  manually 
determine  the  aircraft  maneuvers  that  should  be  performed  in 
order  to  achieve  the  desirable  spacing  and  sequencing.  Current 
plans  do  not  call  for  changes  in  this  area  in  the  Near  Term. 

In  the  Far  Term,  Terminal  Metering  and  Spacing  (M&S)  is 
expected  to  be  implemented  in  ARTS  IIIA  TRACONs.  Through 
computer  software,  M&S  would  automatically  calculate  the  times 
of  arrival  if  no  actions  are  taken  by  controllers,  and  would 
also  calculate  the  estimated  arrival  times  that  are  needed  for 
proper  spacing  of  aircraft.  M&S  would  provide  speed  reduction 
and  maneuver  timing  information  to  aid  metering  personnel  in 
achieving  the  desirable  spacing  and  sequencing.  Improvements 
in  this  area  would  help  controllers  minimize  congestion, 
decrease  delays,  reduce  fuel  consumption  (through  use  of  Pro- 
file Descent  and  other  techniques),  and  decrease  noise  in 
terminal  areas. 

Also  in  the  Far  Term,  M&S  would  be  integrated  with  Terminal 
Conflict  Alert  and  En  Route  Metering.  M&S  would  be  dependent 
upon  En  Route  Metering's  delivery  of  aircraft  to  feeder  fixes 
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x'lChln  certain  coarse  time  limits.  In  turn,  Terminal  M&S 
would  provide  En  Route  Metering  with  real-time  metering  and 
spacing  Information  (runway  acceptance  rates,  runway  slot 
usage,  or  flight  data  for  Vpw  (Visual  Flight  Rules)  flights. 

Tower  En  Route  flights,  and  Departures).  M&S  would  also  Include 
an  automated  capability  for  analysis  of  the  desirability  of  the 
use  of  Profile  Descent  and  other  fuel  conservation  methods  for 
individual  aircraft.  See  3.3.2  for  further  information. 

Determination  of  Immediate  Potential  Aircraft  Conflicts 
In  the  Near  Term  era.  Terminal  Conflict  Alert  is  being  imple- 
mented nationally.  It  provides  automatic  detection  of  immediate 
potential  conflicts  between  aircraft  in  terminal  areas.  In  the 
Far  Term,  Terminal  Conflict  Alert  would  be  integrated  with 
Terminal  M&S  in  order  to  ensure  conflict-free  metering  paths 
near  terminals.  It  is  expected  that  two  other  related  functions, 
ATARS  (Automated  Traffic  Advisory  and  Resolution  Service)  and 
BCAS  (Beacon-based  Collision  Avoidance  System)  will  be  imple- 
mented in  the  Far  Term.  See  3.3.3  for  further  Information. 

Resolution  of  Immediate  Potential  Aircraft  Conflicts 
Currently,  controllers  must  find  their  own  solutions  to  conflict 
situations  with  little  computer  aid.  Improvements  in  this  area 
would  automatically  provide  controllers  with  recommended  actions 
to  be  taken  in  order  to  resolve  conflicts  that  have  been 
detected  by  the  Terminal  Conflict  Alert  function.  No  specific 
improvements  are  currently  planned  for  tlie  Near  Term.  In  the 
Far  Term,  the  Terminal  Conflict  Resolution  Advisory  function  is 
expected  to  be  implemented  at  ARTS  IIIA  TRACONs.  The  Conflict 
Resolution  Advisory  function  would  provide  recommended  solu- 
tions to  conflicts  tliat  have  reached  an  advanced  state.  1 t is 
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expected  that  two  other  related  functions,  ATARS  and  BCAS,  will 
be  Implemented  in  the  Far  Term.  The  Conflict  Resolution  Advi- 
sory Function  Is  dependent  upon  the  implementation  of  Terminal 
Conflict  Alert.  See  3. 3. A for  further  information. 

Communication  with  Aircraft 

In  order  to  perform  their  duties,  controllers  currently  use 
two-way  voice  radio  communication  extensively.  Improvements 
would  relieve  controllers  of  much  of  this  work  and  would  also 
decrease  the  load  on  the  heavily-used  terminal  radio  channels. 

No  Improvements  in  this  area  are  currently  planned  for  the  Near 
Term.  In  the  Far  Term,  Data  Link  (DABS)  Is  expected  to  be 
implemented  and  available  for  use.  Data  Link  would  be  able  to 
provide  rapid  non-voice  communication  between  the  TRACON  and 
aircraft.  Manv  routine  and  high  priority  messages  could  be 
transmitted  via  Data  Link.  As  yet,  tne  manner  in  which  Data 
Link  would  be  used  for  communication  between  TRACONs  and  aircraft 
has  not  been  fully  determined.  The  use  of  Data  Link  Is  depen- 
dent on  the  implementation  of  DABS  (Discrete  Address  Beacon 
System)  and  the  Implementation  of  a message  generating  and 
receiving  capability  that  would  interface  with  DABS  Data  Link 
and  tlie  TRviCONs.  See  l.l.S  for  furtlier  information. 

1 nput.  Output,  and  Display  Processing 

lurrently.  Input,  Output,  and  Display  Processing  are  performed 
with  FOri’s  (Flight  Data  Kntry  and  Printout  equipment)  and 
ARTS  111,  ARTS  11,  and  TPX-A2  systems  tl\at  l»ave  limited  capa- 
bilities. Improvements  in  this  area  would  provide  better,  more 
timely  Infi’rmatlon  for  TRACON  controllers,  would  decrease  the 
coordination  wi>rkload,  and  would  support  VFR  flight  services. 
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In  the  Near  Term,  ARTS  III  sites  will  be  upgraded  to  ARTS  IIIA. 

In  the  Far  Term,  TIPS  (Terminal  Information  Processing  System) 
is  expected  to  be  Implemented  at  all  TRACONs  and  TRACABs. 

FDEPs  would  no  longer  be  needed  in  the  TRACONs/TRACABs  as 
either  input  or  output  devices.  All  of  the  messages  that 
currently  can  only  be  sent  from  a TRACON/TRACAB  to  its  host 
ARTCC  via  FDEPs,  would  be  capable  of  being  entered  through 
TIPS  consoles.  Furthermore,  the  ARTCC  would  no  longer  be 
required  to  route  flight  progress  strip  information  to  FDEPs  in 
TRACONs  and  TRACABs.  Instead,  TIPS  would  prepare  and  display 
similar  information  from  its  extensive  store  of  flight  plan 
data  that  would  be  received  from  the  host  ARTCC  as  well  as  from 
FSSs  and  local  entry  devices.  Also  in  the  Far  Term,  it  is 
expected  that  the  TPX-42  equipment  currently  in  operation  at 
TRACON/TRACAB  sites  will  be  replaced  either  with  ARTS  II  systems 
or  Programmable  TPX-42s.  See  3.3.6  for  further  information. 

Processing  and  Display  of  Aircraft  and  Weather  Surveillance  Data; 
Tracking  of  Aircraft 

Currently,  both  digital  and  analog  data  are  displayed  on  ARTS 
plan  view  displays.  Data  blocks  and  lists  are  displayed  through 
digital  techniques;  aircraft  and  weather  target  data  are  displayed 
through  (broadband)  analog  techniques.  The  brightness  of  broad- 
band targets  decreases  as  the  radar  scan  moves  away  from  them, 
and  the  displayed  returns  tend  to  be  smeared.  Improvements  in 
this  area  are  expected  to  provide  controllers  with  more 
distinct,  less  variable  display  of  search  radar  targets  and 
beacon  replies,  more  digital  writing  time,  and  greater  selecti- 
vity and  filtering  of  Information  to  be  displayed.  Also, 
improved  weather  information  (turbulence  and  wind  shear  in 
addition  to  precipitation)  would  be  available  and  could  be 
displayed. 
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In  the  Near  Term,  SRAP  (Sensor  Receiver  and  Processor)  will  be 
available  as  part  of  each  ARTS  IIIA.  It  will  bo  used  to 
digitize  the  search  radar  information  needed  for  radar  tracking 
and  to  digitize  the  beacon  information  that  is  currently 
digitized  by  the  Beacon  Data  Acquisition  Subsystem  of  ARTS  III. 

In  the  Far  Term,  all-digital  displays  are  expected  to  replace 
the  current  broadband/dlgltal  displays  at  ARTS  III  sites.  The 
new  displays  would  provide  the  nonfading,  discrete  position 
symbols,  etc.  mentioned  above.  The  ARTS  II  and  TPX-42  sites 
are  expected  to  continue  using  their  current  displays  that 
provide  digital  tabular  information,  etc.  and  broadband  display 
of  aircraft  and  weather  targets.  For  ARTS  III  sites.  It  Is 
expected  that  broadband  surveillance  data  would  no  longer  be 
available.  However,  it  is  possible  that  the  broadband  capacity 
would  be  retained  for  backup  to  the  digital  surveillance  data. 

In  the  Far  Term,  digitized  weather  data  Is  expected  to  be 
available  via  separate  channels  from  terminal  surveillance 
sites.  Al<ao,  in  the  Far  Term,  the  capability  of  obtaining 
and  controlling  the  display  of  digitized  three-dimensional 
turbulent  weather  is  expected  to  be  provided  at  ARTS  III 
installations.  See  3.3.7  for  further  Information. 

Other  Near  Term  and  Far  Term  Improvements 

As  mentioned  In  Chapter  2,  It  Is  expected  that  CWSUs  (Center 
Weather  Service  Unit)  will  be  located  at  each  ARTCC.  The  CWSU 
in  each  ARTCC  would  provide  automated  collection  and  distribu- 
tion of  weather  and  PIREPs  (Pilot  Weather  Report)  to  and  from 
TRACONs.  The  CWSU  would  prepare  and  update  tailored  weather 
descriptions  for  TRACONs.  These  would  be  retrievable  by 
terminal  controllers  at  any  time.  The  Aviation  Weather 
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System  Program  Plan  calls  for  the  Implementation  of  CWSUs  by 
1980.  Although  TRACONs  might  be  able  to  make  some  use  of  CWSU 
capabilities  in  the  Near  Term,  maximum  automated  aid  is  not 
proposed  to  be  provided  to  TRACONs  until  TIPS  would  be  available 
to  interface  with  CWSUs  in  the  Far  Term.  Weather  Information 
from  CWSUs  would  then  be  displayed  on  TIPS  displays. 

Currently,  numerous  status  displays  are  associated  with  airport 
communications,  navigation,  and  surveillance  facilities.  In 
the  Far  Term,  these  would  be  replaced  by  the  Airport  Traffic 
Control  Tower  Consolidated  Display  (ACD)  in  each  TRACON.  The 
status  data,  as  well  as  weather  sensor  indicators  (wind, 
temperature,  barometric  pressure,  etc.),  would  be  Integrated 
and  consolidated  into  the  ACD. 

Additional  Potential  Improvements 

Automated  Terminal  ATC  is  an  additional  potential  Improvement 
in  the  management  of  traffic  flow  near  terminals.  Thus  far, 
experimental  work  on  automated  air  traffic  control  has  been 
confined  to  en  route  airspace  (AERA  = Automated  En  Route  Air 
Traffic  Control)  up  to  the  terminal  feeder  fixes.  However, 
approval  has  been  given  for  the  investigation  of  the  extension 
of  the  AERA  concepts  to  include  terminal  airspace. 

Another  potential  Improvement  is  CMA  (Control  Message  Automa- 
tion). CMA  would  provide  the  link  between  the  TRACON  and  DABS 
data  link.  CMA  would  handle  functions  such  as  formatting, 
bookkeeping,  and  the  establishment  and  use  of  priorities  for 
data  link  messages.  CMA  would  handle  messages  that  may  be 
generated  through  functions/features  such  as  Conflict  Alert, 
Conflict  Resolution  Advisory,  etc. 
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Another  potential  change  is  the  replacement/augmentation  of  the 
terminal  area  computers  (ARTS  lllA,  ARTS  111,  ARTS  11,  TPX-42) . 
As  air  traffic  volume  Increases  and  software  capabilities  are 
added  to  TRACONs/TRACABs,  the  possibility  of  exceeding  current 
hardware  capabilities  Increases.  Added  Incentives  for  change 
result  from  the  equipment  growing  older  and  maintenance  costs 
rising. 

In  the  future,  it  may  be  desirable  to  exchange  Conflict  Alert 
and  Conflict  Resolution  Advisory  Information  between  facilities 
(ARTCC  and  TR(\CON) . This  would  be  done  so  that  both  facilities 
could  have  tl>e  same  conflict  information  for  aircraft  that  are 
at,  or  near,  the  boundary  between  the  two  facilities.  As 
currently  performed,  the  Conflict  Alert  function  at  one 
facility  might  declare  an  alert  for  a pair  of  aircraft,  but  the 
Conflict  Alert  function  at  the  adjacent  facility  might  not 
declare  an  alert  until  a later  time,  or  might  not  declare  an 
alert  at  all.  This  could  occur  because  of  differences  in  scan 
rates,  separation  standards,  conflict  alert  algorithms,  and 
use  or  non-use  of  flight  intent  data.  Similarly,  in  the  future, 
one  facility  might  provide  a conflict  resolution  advisory  before 
another  facility,  and  the  maneuvers  recommended  In  the  two 
/ulvlsorles  might  not  be  the  same.  Considering  this  lack  of 
common  conflict  Information,  It  may  be  desirable  to  exchange 
such  information  between  adjacent  facilities. 

In  the  Far  Term,  as  previously  mentioned,  the  information  to 
be  displayed  on  situation  (plan  view)  displays  will  be  all- 
digital  rather  than  the  current  mixture  of  analog  and  digital 
information.  In  order  to  provide  a smooth  transition  between 
tlie  two.  It  may  be  desirable  to  have  a display  device  that  can 
function  with  either  type  of  input.  The  Full  lUgital  ARTS 
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Pisplay  (FDAD)  is  being  specified  to  provide  such  a capability. 
FOAD  as  currently  envisioned  could  also  provide  color  (multi- 
chromatic)  displays,  internal  memory,  buffer  refresh  capability, 
programmable  functions,  and  interfacing  capabilities  for  ARTS 
IIIA,  ARTS  III,  and  ARTS  II. 

3.2  TRACON  Facilities  System  Connectivity 

Figures  3-1,  3-2,  and  3-3  show  respectively,  the  Current,  Near 
Term,  and  Far  Term  connections  between  an  ARTS  I II (A)  TRACON  and 
other  elements  of  the  ATC  system.  The  figures  do  not  show  the 
specific  connectivity  for  TRACABs  and  TPX-42s.  As  previously 
mentioned,  the  emphasis  in  this  chapter  is  on  ARTS  IIIA 
TRACONs  — the  liighest  level  of  terminal  automation.  The  TRACONs 
and  TRACABs  tliat  have  ARTS  II  or  TPX-A2  automation  equipment  do 
not  have  all  of  the  functions  and  are  not  connected  to  all  of 
the  elements  indicated  in  the  figures.  ARTS  11  functional 
capability  and  connectivity  are  similar  to  ARTS  IIIA  but  more 
limited.  The  capability  of  TPX-A2  equipment  is  much  more  limited, 
and  the  equipment  itself  is  connected  only  to  terminal  surveil- 
lance sites. 

The  principal  changes  in  connectivity  from  the  Current  system 
to  the  Near  Term  system  are  shown  in  italic  type  in  Figure  3-2. 
Changes  in  complete  functions  and  groups  of  improvements  are 
further  emphasized  by  being  enclosed  in  blocks  outlined  with 
heavy  broken  lines.  Similarly,  Italics  and  heavy,  broken  lines 
are  used  in  Figure  3-3  to  indicate  the  principal  changes  in 
connectivity  from  the  Near  Term  system  to  the  Far  Term  system. 
These  changes  are  briefly  described  in  the  following  paragraphs. 
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FIGURE  3-2 

NEAR  TERM  TRACON  (ARTS  MIA)  CONNECTIVITY  DIAGRAM 
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Near  Term 

In  Che  Near  Term,  Longitudinal  Separation  Criteria  data  from 
VAS  (Vortex  Advisory  System)  and  Wind  Shear  data  from  LLWSAS 
(Low  Level  Wind  Shear  Alert  Systems)  are  expected  to  become 
available  from  Tower  Cabs  at  major  airports.  Tower  En  Route 
Flight  Plans  would  be  transmitted  directly  from  TRACON  to  TRACON 
instead  of  being  sent  via  ARTCCs.  Information  on  aircraft  arri- 
vals and  diversions  is  expected  to  be  sent  via  voice  to  Che 
ATCSCC  (Air  Traffic  Control  Systems  Command  Center)  from  the 
TRACON  for  use  in  Central  Flow  Control  Calculations.  Metering 
data  would  be  exchanged  between  TRACONs  and  En  Route  Metering. 

I Weather  information,  especially  prepared  for  use  by  TRACON  con- 

trollers, would  be  available  from  the  CWSU  at  the  host  ARTCC. 

I 

I 

Far  Term 

In  the  Far  Term,  Data  Link  capabilities  are  expected  to  be 
available  through  DABS.  The  TRACON  would  be  able  to  send  mes- 
sages to  the  terminal  surveillance  sites  for  uplinking  to 
aircraft,  and  would  receive  (from  the  surveillance  sites)  mes- 
sages that  had  been  downlinked  from  aircraft.  Controller  Alerts 
generated  by  ATARS  would  be  sent  to  the  TRACON  as  would  be 
indications  of  the  ATARS  recommended  avoidance  maneuvers  that 
were  sent  to  aircraft  and  the  responses  of  the  pilots.  A TRACON 
would  receive  Its  principal  weather  Information  from  one  of  three 
sources:  (1)  an  ASR  (Airport  Surveillance  Radar)  Weather  Chan- 

nel from  the  Terminal  Surveillance  Site,  or  (2)  an  ASR  Pulse 

I Doppler  Weather  Channel  from  the  Terminal  Surveillance  Site,  or 

(3)  a Joint  Use  Weather  Radar  Site.  The  first  of  the  three 
sources  would  provide  only  two-dimensional  precipitation  Infor- 
mation. The  other  two  sources  would  provide  three-dimensional 
precipitation  Information  plus  Information  on  turbulence  and 
wind  shear.  The  Longitudinal  Separation  Criteria  data  and  Wind 
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Shear  data  that  had  previously  been  supplied  by  VAS  and  LLWSAS 
would  be  supplied  by  WVAS  (Wake  Vortex  Avoidance  System)  and 
AWSOS  (Advanced  Wind  Shear  Detection  System).  Metering  data 
would  be  exchanged  between  Terminal  M&S  and  En  Route  Metering. 

For  Tower  En  Route  flights.  Tracks  and  Handoff  messages  would 
be  sent  between  TRACONs  via  digital  data  channels.  These 
handoffs  would  no  longer  require  voice  communications  between 
controllers  at  the  different  TRACONs.  TIPS  is  expected  to  be 
Implemented  in  the  Far  Term.  It  would  be  Internal  to  the  TRACON, 
and  would  be  connected  to  the  ARTS  computer,  the  host  ARTCC, 
adjacent  TRACONs,  local  Tower  Cabs,  and  remote  Tower  Cabs.  It 
is  expected  that  all-digital  PVDs  would  be  used  at  all  ARTS  III 
sites.  All  surveillance  data  (aircraft  and  weather)  would  be 
received  in  digital  form  and  would  be  displayed  on  the  all- 
digital  PVDs.  Airport  status  and  weather  data  would  be  consoli- 
dated into  the  ACD  (Airport  Traffic  Control  Tower  Consolidated 
Display) . 

3.3  TRACON  Facilities  Information  Flow 

Figures  3-4,  3-5,  and  3-6  show  respectively,  the  Current,  Near 
Term,  and  Far  Term  information  flow  between  an  ARTS  III  TRACON 
and  other  elements  of  the  ATC  system.  In  each  figure,  the 
TRACON  is  shown  as  a large  box  in  the  middle.  The  inputs  to 
the  TRACON  are  shown  to  the  left  of  the  box;  the  outputs  from 
the  TRACON  are  shown  to  the  right.  The  box  itself  contains  the 
names  of  most  of  the  major  functions  that  are  performed  within 
a TRACON  and  very  brief  descriptions  of  how  the  named  functions 
are  expected  to  be  performed  at  the  end  of  the  period  (Current, 
Near  Term,  or  Far  Term)  for  which  the  figure  has  been  prepared. 
The  Inputs  and  outputs  that  are  listed  are  the  general  types 
of  inputs  and  outputs  for  a TRACON,  not  the  total  set  of  input 
and  output  message  types. 
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From  Che  Hose  ARTCC 

e Flight  Plans,  FP  Changes 

• Handoff  and  Track  Messages 

• Flight  Plan  and  Flight  Strip  Data  (FDEP) 
e General  Information  Messages 

e Tower  Cn  Route  Messages 
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Terminal  Minimum  Sale  Altitude  Warning  System 

ARTS  Ml  automatically  chet  ks  aircraft  for  safe  altitudes 

2.  Man.’Jgt'ment  of  Traffic  Mow  in  Terminal  Areas 

Manna]  calcul.itlon  of  runway  arrival  times 
Manual  determination  of  maneuvers  required  to  provide 
spacing  and  correct  arrival  times 

).  Determination  of  Inssediate  Potential  Aircraft  Conflicts 
Manual  prediction  of  conflicts 

4.  Resolution  of  Immediate  Potential  Aircraft  Conflicts 

Controllers  manually  evalu-ite  and  resolve  potential  conflicts 

3.  Comnunlcation  with  Aircraft 

Voice  radio 

b.  Input,  Output,  and  Display  Processing 
Through  ARTS  III 

7.  Processing  and  Display  of  Aircraft  and  Weather  Surveillance  Data; 
Tracking  of  Aircraft 

Display  of  broadband  (video)  aircraft  and  weather  search  radar 
(ASR)  returns  and  aircraft  beacon  (ATCBl)  replies 
Tracking  of  Aircraft  through  Beacon  Surveillance  Data 
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FIGURE  3-4 

CURRENT  TRACON  FACIUTIES-(ARTS  III) 

information  flow  diagram 
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INPUTS 


Fro*  Terainal  Surveillance  Site 

• Search  Radar 

• Broadband  Aircraft  and  Weather  Returns  (two>dlaensional) 

(range,  aaiauch) 

• AlCRBS 

• Broadband  Aircraft  Replies  (range,  azimuth,  identification, 

altitude) 

From  the  Host  ARTCC 
e Flight  Plans,  FP  Changes 
e Handoff  and  Track  Messages 

a Flight  Plan  and  Flight  Progress  Strip  Data  (FDEP) 
a General  Inforaation  Messages 
a PlREPs 

a CUSV  heather  Data 
a Metering  Data 

From  Aircraft  (Air  Crew) 
a Flight  Plans,  Requests  for  FP  Changes 
a Requests  for  Clearances 
a PlREPs 

a Requests  for  Information 
a Progress  Reports 

Frcm  Tower  Cab  (High  IFR  Activitv  Airport) 
a Coordination 
a Handoff s 

a Weather  and  Airport  Data 
a Longitudinal  Separation  Criteria  (VAC) 
a Shear  Data  (LLWSAS) 

a Airport  Weather  Sensor  Data 

Frcn  Tower  Cab  (Satellite  Airport) 
a Handoff s 

a Weather  and  Airport  Data 
From  ATCSCC 

a Assistance  in  Handling  Calamities  or  Impending  Calamities 
a Requests  for  Situation  Reports 
a Arrival  and  Departure  Delay  Predictions 

From  Other  TRACON  Facility 
a Tower  En  Route  Handoffs 
a Direct  Touer  En  Foute  Flight  Plans 


Near  Term  tracON  Facility  (ARTS  IIIA) 


FINCT  IONS 

1.  Terminal  Minimum  Safe  Altitude  Warning  System 

ARTS  IIIA  automatically  checks  aircraft  for  safe  altitudes 
(no  change) 

2.  Management  of  Traffic  Flow  in  Terminal  Areas 

Manual  calculation  of  runway  arrival  times 
Manual  determination  of  maneuvers  required  to  provide 
spacing  and  correct  arrival  times 

Z.  Terminal  Coiiflict  Alert 

APTS  TITA  uill  predict  potential  ocnflicts 

4.  Resolution  of  Potential  Conflicts 

Controllers  manually  evaluate  and  resolve  potential 
conflicts 

5.  ConnunicaCion  with  Aircraft 

Voice  radio  (no  change) 

6.  input.  Output,  and  Display  Processing 

AP?r  n:  -.‘pnr'.ded  to  APTS  1T2A 

7.  Processing  and  Display  of  Aircraft  and  Weather  Surveillance 
Data;  Tracking  of  Aircraft 

Display  of  broadband  (video)  aircraft  and  weather  search 
radar  (ASR)  rtturns  and  aircraft  beacon  (ATCBI)  replies 
TraeV-ing  of  aircraft  through  Beacon  ani  Search  Padar  Data 
Aiditirn  of  ShAPe  at  TPACONe 


Italics  » change  from  previotis  version  of  system. 
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To  tbo  Moot  ARTCC 

• Haudoff  4nd  Position 

• DopartuTc  NooMt** 

• TerviiMiCo  loocoti  Code  NesMges 

• Fllflit  PUit  0ot«  (FDEP) 

• ('••fMrrol  lnforwitie':i  NeRM^cs  (FUCP) 

• PlUPt 

• Metering  Data 

To  Aircraft  (Air  Crc«) 

• ClooroDceo 

• FP  Hodif Icatlon* 

• InstructioiUt  Advisories 

• Requests  for  PlREPs 

To  Tower  Csb  (High  IFR  Activity  Atri>ori) 

o Acrlvsl  Sequence  Oats  and  Arrival  Flight  Progress  St* 

• Handoffs 

a Weather  Data 

a ASR/ATCBl  BRITE  Surveillance  Data 
a Coordination 

To  Tower  Cab  (Satellite  Airport) 

a Arrival  Sequence  Data  and  Arrival  Flight  ProgresR  St< 
a Handoffs 
a Weather  Data 

a ASR/ATCBI  BRITE  Surveillance  Data 
To  ATCSCC 

a Situation  Reports  (personnel  staffing,,  local  weathc'. 

status,  rsdlo  frequencies,  problem  areas) 
a Requests  for  Assistsnee  in  Handling  Calamities  or  Irt 
Calamlt ies 

a Artnva*  anJ  PtversCon  Heeeayi'o 

To  Other  TRACON  Facility 
a Tower  En  Route  Handoffs 
a Tover  £>t  Peute  Vlinht  ri’.W4j 
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Fro«  Terainal  Surveillance  Site 

• Search  Radar 

• OigitiM^d  Aircraft  Target  Reports  Grange,  azimuth) 
m Digitized  Tteo-dimene tonal  or  Three^dimenaional 

Veather  Data 

- DABS 

• Digitized  DABS/ATCRBS  Aircraft  Target  Reporta 

(rrnge,  azimuth,  identification,  altitude) 

- DABS  Data  Link 

- DABS  .^.aRS 

• Controller  Rotifioation  of  Aircraft  Collieion 

Avoidance  Adoiaoriea 

From  Joint  Vee  Veather  Radar  Site 
a Digitized  Three^dimeneional  Weather  Data 

From  the  Host  ARTCC  uith  TIPS  Data  Interface 

• Flight  Plena.  FP  Changes 

• Handoff  and  Track  Messages 

a General  Inforvatlon  Messages 
a Metering  Data 
a evsu  Weather  Data 

Fro*  Aircraft  (Air  Crew.  Data  Link  Available) 
a Plight  Plans.  Requests  for  FP  Changes 
a Requests  for  Clearances 
a PlREPs 

a Requests  for  Information 
a Progress  Reports 

From  Tover  Cab  (High  IFR  Activity  Airport) 
a Coordination 
a Handoffs 

a Weather  and  Airport  Data 
a Longitudinal  Separation  Criteria  (WAS) 
a Wind  Shear  Data  (AVSDS) 
a Airport  Weather  Sensor  Data  (ACD) 

From  Tower  Cab  (Satallite  Airport) 
a Handoffs 

a Weather  and  Airport  Data 
From  ATCSCC 

c-  Aaslstaace  in  Handling  Calamities  or  Impending 
Calamities 

a Requeata  for  Situation  Reports 
a Arrival  and  Departure  Delay  Predictions 

From  Other  TRACOH  Facility 

a Direct  Tower  En  Route  Flight  Plan.  Handoff,  and 
Track  Meaaagee 


Far  Term  TRACON  Facility  (APTS  IIIA) 


FUNCTIONS 


L.  Terminal  Mlnlmvas  Safe  Altitude  Warning  System 

ARTS  IIIA  automatically  checks  aircraft  for  safe  altitudes 
(no  change) 

2.  Terminal  Metering  and  Spacing 

ARTS  JITA  'Jould  plan  arrivala  and  departuree  oonaidering 
multiple  runLXTga,  VFR  flights,  Profile  Deacenta,  etc. 

ARTS  IIIA  would  provide  auggoated  meana  of  reaohxivg  prohlema 
in  apaaing,  arrival  timea,  eta. 

MAS  would  be  integrated  with  Temiml  Conflict  Alert  and 
provided  with  an  automated  interface  with  En  Route  Metering 
MAS  would  provide  real-time  automated  anaZyaCo  of  the 

application  of  various  fuel  conservation  methoda  (including 
Profile  Deaoent)  to  apeci.fic  aircraft 

3.  '''^mlnal  Conflict  Alert 

ARTS  III  would  predict  potential  conflict  without  current 
altitude  and  area  limitations  (no  change) 

Teirrirtal  Conflict  Alert  would  be  integrated  with  MAS 

U.  Terminal  Conflict  Resolution  Advisory 

APTS  IIIA  3ould  determine  maneuvers  to  avoid  conflict 

APTS  IIIA  would  provide  controllers  with  resolution  adviaoriea 

3.  Cosmmnlcatlon  with  Aircraft 

Data  Link  (DABS)  available  in  addition  to  voice  radio 

6.  Input.  Output,  and  Display  Processing 

TIPS  would  store  large  flight  data  base 

TIPS  would  provide  t^ular  data  that  would  replace  the  flight 
progress  strips  aurrently  timed,  prepared,  and  routed  by 
the  APTCC 

TIPS  would  provide  controller-selectable  alternative  data  for 
lists  and  data  blocks  on  the  APTS  PVDs 
TIPS  would  provide  flight  data  displays  to  Tower  and  TRACOR 
personnel 

TIPS  would  display  weather,  MOTAMs,  and  other  operational  data 

7.  Processing  and  Display  of  Aircraft  and  Weather  Surveillance 
Data;  Tracking  of  Aircraft 

Addition  of  display  of  digitized  weather 
Digitized  aircraft  target  reports  used  for  display  instead 
of  broadband  data 

8.  Airport  Traffic  Control  Tower  Consolidated  Display  (ACD) 


Italics  • change  from  previous  version  of  system 


To  Terminal  Surveillamfl 

- DAnS  Data  Link 

To  the  Host  ARTCC  with 

• Handoff  and  PoslCl 

• Departure  Heasagmi 
a Terminate  Beacon  C 
a Flight  Plan  Data 

a General  Informatia 
a Metering  Data 
a PlREPs 

To  Aircraft  (Air  Crew.  , 
a Clearances 
a FP  Modifications 
a Instructions,  Advi 
a Requests  for  PIREFi 
To  Tower  Cab  (High  IFR  < 
a Coordination 
a Arrival  Sequence  A 
a Handoffs 
a Weather  Data 
a ASR/DABS  Digi  tal  Si 

To  Tower  Cab  (Satellite 
a Arrival  Sequence  Di 
a Handoffs 
a Weather  Data 

a ASR/DABS  Digital  U 

To  ATCSCC 

a Situation  Reports  { 
equipment  status, 
a Requests  for  Assisi 
Impending  Calamlf 
a Arrival  and  Diveral 

To  Other  TRACON  Faclllt] 
a Direct  Tower  En  Rm 
Meeaagea 


T 


t 


r 

pbr 

I 


iH'.m’*'* 

to  TvrBlnal  Siirvvillancv  Sltv 

- PAt*S  I ink 

To  th«  Host  AKTCC  ^P^'  tnterfu.^ 

9 Hsndoff  snd  Pus  It  Ion  Nrsssj|«ii 

• Dopsrturs  Hosasgs* 

• Tsr^liuts  Bsscon  Code  Hessagea 

• Flight  Plan  Data 

9 Uanaral  Infonaatlun  Haaaagaa 

• Natarlng  Data 

• PlUPa 

To  Aircraft  (Air  Craw,  link  Atfoi 

9 Claarancaa 

9 FP  Hodlficatlona 
9 Inatructlona.  Advlaoriaa 

• Raquaata  for  PlHPPa 

To  Towot  Cob  (lIlKb  lb*  A>llvlly  Airport) 

• Coordination 

9 Arrival  Saquance  Data  and  FU^jhi  Chita  (TIPi!) 

9 Handoffa 

• Waathar  Data 

9 ASK/lAFi>  I'iji  tat  SurvrtUaiu-a  Data 

To  Towar  Cab  (Satallita  Airport) 
a Arrival  Saquauca  Data  and  Fliijht  Data  (TIPH) 

9 Handoffa 
9 Uaathar  Data 

9 ASR/f'APb''  Dijital  Survolllancf  Data 
To  ATCSCC 

a Situation  Rapoita  (parMunnal  staffing,  local  waathar, 
aquipaanC  acatua,  radio  frvquanciaa,  problaa  araaa) 
a Raquaata  for  AaaiJtanca  in  Handling  Calaaltiea  or 
Inpandtng  Calanitiaa 
a Arrival  and  Dlvaralon  Maasagaa 

To  Othar  TRACON  Facility 

a Direct  Towar  En  Route  Flight  Plan,  an,/ 

M999ag9a 


FIGURE  3-6 

FAR  TERM  TRACON  FACILITIES-(ARTS  IIIA) 
INFORMATION  FLOW  DIAGRAM 


1 


i 


Italic  type  is  used  In  Figure  3-5  to  Indicate  the  principal 
changes  in  information  flow  and  functions  from  the  Current 
system  to  the  Near  Term  system.  Similarly,  italics  are  used 
in  Figure  3-6  to  Indicate  the  principal  changes  from  the  Near 
Term  system  to  the  Far  Term  system.  The  changes  in  functions, 
the  inputs  to  the  functions,  and  the  outputs  from  the  functions 
are  described  in  the  following  paragraphs. 

3.3.1  Monitoring  Nearness  to  Ground 

In  this  area,  the  Low  Altitude  Alerting  System  is  expected  to 
be  implemented  at  TPX-42  sites  in  the  Near  Term.  No  other 
specific  improvements  are  currently  planned  for  this  area  in 
either  the  Near  Term  or  Far  Term. 

Currently,  terminal  MSAW  is  operational  at  ARTS  111  sites. 

MSAW  uses  computer  software  to  compare  aircraft  altitudes  to  the 
minimum  safe  altitudes  of  the  areas  in  which  the  aircraft  are 
flying.  MSAW  generates  visual  and  aural  alerts  to  the  control- 
ler when  an  aircraft  is  at,  or  will  in  the  near  future  be  at, 
an  unsafe  altitude.  MSAW  monitoring  is  provided  for  Approach 
Paths  and  General  Terrain.  Approach  Path  Monitoring  is  accom- 
plished by  checking  the  tracks  of  all  MSAW-ellgible  aircraft  for 
their  positions  relative  to  runways  at  the  major  airport.  If  a 
track  qualifies  for  a particular  runway,  the  approach  monitoring 
function  will  check  for  any  violation  of  the  specified  final 
approach  area  altitude.  General  Terrain  monitoring  is  applied 
to  all  aircraft  that  are  in  the  terminal  area  but  are  not  on 
approach  paths.  General  Terrain  monitoring  is  accomplished  by 
comparing  a track’s  reported  and  predicted  altitudes  to  the 
minimum  altitude  assigned  to  each  bin  through  which  the  track 
passes.  (Each  bin  is  a square  whose  sides  are  two  miles  long.) 
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All  inputs  Chat  are  required  by  MSAW  come  from  within  the  TRACON. 
All  outputs  go  to  controllers  within  the  TRACON.  Inputs  required 
by  MSAW  are: 

• minimum  safe  altitudes  for  the  areas  being  checked. 
Obtained  from  the  ARTS  III  Adaptation  data  base. 

• aircraft  altitudes.  Obtained  from  the  ARTS  III 
Automatic  Tracking  program. 

Outputs  provided  by  MSAW  are; 

• displayed  warnings.  Provided  on  the  PVDs  of  the 
appropriate  controllers. 

• aural  warnings.  Provided  at  the  sector  control 
positions  of  the  appropriate  controllers. 

3.3.2  Management  of  Traffic  Flow  Near  Terminals 

In  the  Current  system,  metering  and  spacing  is  performed  manually. 
Terminal  metering  personnel  or  controllers  manually  calculate 
estimated  times  of  arrival  at  runways,  determine  desirable  spac- 
ing and  sequencing  of  aircraft  onto  the  runways,  and  determine 
the  aircraft  maneuvers  that  should  be  performed  in  order  to 
achieve  Che  desirable  spacing  and  sequencing. 

No  specific  Improvements  are  currently  planned  for  the  Near  Term. 
In  the  Far  Term,  Terminal  Metering  and  Spacing  (M&S)  is  expected 
Co  be  implemented  at  ARTS  III  sites.  M&S  would  help  controllers 
control  the  arrival  and  departure  of  aircraft  in  the  terminal 
area  so  that  safe,  efficient  use  could  be  made  of  Che  runways. 
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M&S  would  attempt  to  have  aircraft  arrive  at  the  runways  In 
the  proper  sequence  and  with  proper  separation  from  other  arriv- 
ing and  departing  aircraft. 

M&S  (Reference  3-2)  would  provide  terminal  controllers  with 
information  that  would  help  them  plan  any  delays,  holds,  and 
speed  corrections  that  may  be  needed  to  achieve  proper  sequenc- 
ing and  spacing  of  aircraft.  M&S  would  Include  Profile  Descent 
Paths,  and  ultimately  would  Include  planning  for  multiple  run- 
ways, VFR  flights,  and  departures. 

Much  work  has  been  accomplished  in  the  design  and  testing  of 
preliminary  versions  of  M&S.  However,  It  Is  expected  that  much 
more  work  will  be  required  before  the  Implementable  version  of 
M&S  can  be  completely  specified.  Therefore,  the  descriptive 
information  in  the  following  paragraphs  should  be  considered 
very  tentative. 

Inputs  that  would  be  required  by  M&S  are: 

• velocity  and  current  position  Information.  Obtained 
from  ARTS  III  automatic  tracking  program. 

• aircraft  type.  Obtained  from  flight  plans  from  the 
host  ARTCC,  adjacent  TRACON,  etc. 

• Longitudinal  Separation  Criteria  Data.  Obtained  from 
Tower  Cab. 

Outputs  that  would  be  provided  by  M&S  are: 

• data  block  information  for  each  metered  aircraft. 
Provided  on  terminal  controllers'  plan  view  displays. 
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- number  of  seconds  chat  the  aircraft  must  be 
delayed. 

specific  heading,  altitude,  or  speed  to  which 
the  aircraft  should  be  told  to  change  at  this 
time . 

- an  indication  of  whether  or  not  the  aircraft  is 
flying  a Profile  Descent  path. 

• tabular  data.  Provided  on  terminal  controllers'  PVDs. 

flight  plan  information  for  chose  aircraft  that 
are  to  use  the  runways  within  approximately  the 
next  five  minutes. 

a hold  indication  for  those  aircraft  that  should  be 
held. 

expected  time  over  feeder  fix  for  each  aircraft. 

amount  of  delay  time  that  should  be  Imposed  on 
each  aircraft  considering  its  expected  time  of 
arrival  at  its  feeder  fix. 

real-time  wind  data  calculated  from  Cracking  results 
versus  assigned  aircraft  headings. 

preview  of  next  maneuvering  command  that  will  be 
presented  to  controller. 

• proposed  time  of  departure  from  feeder  fixes  for  each 
arriving  aircraft.  Digital  data  messages  sent  to  host 
ARTCC  for  use  by  En  Route  Metering. 
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• current  aircraft  acceptance  rate  for  each  runway. 

Digital  or  voice  data  sent  to  host  ARTCC  for  use  by 
En  Route  Metering. 

• flight  information  for  each  terminal  aircraft  (VFR, 

Tower  En  Route,  or  Departure)  or  runway  slot  reserva- 
tions. Digital  or  voice  data  sent  to  host  ARTCC  for 
use  by  En  Route  Metering. 

Although  three  types  of  Information  are  listed  as  being  sent  to 
En  Route  Metering,  probably  only  one  or  two  types  would  be  sent 
once  the  design  has  been  finalized. 

Also  in  the  Ear  Term,  M&S  would  he  integrated  with  Terminal  Con- 
flict Alert  and  En  Route  Metering.  M&S  would  be  dependent  upon 
En  Route  Metering's  delivery  of  aircraft  to  feeder  fixes 
within  certain  coarse  time  limits.  In  turn.  Terminal  M&S  would 
provide  En  Route  Metering  with  real-time  metering  and  spacing 
information  (runway  acceptance  rates,  runway  slot  usage,  or 
flight  data  for  VFR  flights.  Tower  En  Route  flights,  and 
Departures).  M&S  would  also  include  an  automated  capability 
for  analysis  of  the  desirability  of  the  use  of  Profile  Descent 
and  other  fuel  conservation  methods  for  individual  aircraft. 

3.3.3  Determination  of  Immediate  Potential  Aircraft  Conflicts 
In  the  Current  system,  the  detection  of  potentially  hazardous 
situations  between  aircraft  pairs  has  been  performed  manuallv 
by  terminal  controllers. 

In  the  Near  Term,  Terminal  Conflict  Alert  Is  being  implemented 
at  all  ARTS  III  sites.  Terminal  t\nifllct  Alert  automatically 
detects  potentially  hazardous  situations  between  aircraft  pairs 


and  warns  controllers  of  these  situations.  Implementation  Is 
occurring  In  two  stages.  The  first  stage  of  capability  func- 
tions only  for  pairs  of  aircraft  each  of  which  Is  controlled 
and  Is  supplying  Mode  C altitude  reports.  The  second  stage  of 
capability  would  provide  the  capabilities  of  the  first  stage, 
and  in  addition,  would  function  for  pairs  of  aircraft  consisting 
of  one  that  is  controlled  and  is  supplying  Mode  C altitude 
reports  and  another  that  Is  uncontrolled,  but  is  supplying  >ii>de 
C altitude  reports. 

The  determination  by  Terminal  Conflict  Alert  of  when  a conflict 
alert  should  be  declared  is  through  the  use  of  three  detection 
modules.  One  predicts  conflicts  assuming  that  the  tracks  will 
maintain  constant  speed  and  straight  line  paths.  Another  pre- 
dicts conflicts  based  on  continued  maneuvering  of  an  aircraft 
pair  in  the  direction  in  which  either  or  both  aircraft  are 
already  maneuvering.  The  third  module  does  not  use  prediction; 
it  bases  its  warning  on  the  proximity  of  aircraft  to  each  other. 
Each  of  these  detection  modules  is  highly  parameterized. 
Different  parameter  sets  are  tailored  for  each  of  three  types 
of  airport  areas  that  have  been  defined.  The  three  types  are: 
areas  around  major  or  satellite  airports,  extensions  of  the 
areas  around  major  or  satellite  airports,  and  any  remaining 
area  not  included  in  the  first  two  types. 

Inputs  to  Terminal  Conflict  Alert  are: 

• positional  information.  Obtained  from  the  ARTS  III 
Automatic  Tracking  program. 

• airport  area  geographic  information.  Obtained  from 
the  ARTS  111  Adaptation  data  base. 


Outputs  from  Terminal  Conflict  Alert  are: 

• displayed  warnings.  Provided  on  the  situation  (plan 
view)  displays  of  the  appropriate  terminal  controllers. 

• aural  warnings.  Provided  at  the  sector  control  posi- 
tions of  the  appropriate  controllers. 

In  the  Far  Term,  it  is  expected  that  an  automated  interface  will 
be  developed  between  Terminal  Conflict  Alert  and  M&S  so  that 
M&S  advisories  will  provide  aircraft  with  conflict-free  paths. 
Related  improvements  in  detecting  potential  conflicts  are 
expected  to  be  made  through  systems  that  would  not  be  contained 
within  TRACON  rooms.  Specifically,  BC\S  and  ATARS  are  planned 
for  implementation  in  the  Far  Term.  These  functions  were 
previously  described  in  2.3.4. 

3.3.4  Resolution  of  Immediate  Potential  Aircraft  Conflicts 
Currently,  controllers  must  find  their  own  solutions  to  con- 
flict situations  with  little  computer  aid.  No  Near  Term 
Improvements  are  currently  planned.  In  the  Far  Term,  the  Ter- 
minal Conflict  Resolution  Advisory  function  is  expected  to  be 
implemented.  It  would  provide  controllers  with  recommendations 
as  Co  maneuvers  to  be  taken  by  aircraft  in  order  to  avoid 
collision.  Inputs  that  would  be  required  by  the  Conflict  Reso- 
lution Advisory  function  are: 

• positional  information  for  each  aircraft  that  is  in 
potential  conflict.  Obtained  from  the  ARTS  III 
Automated  Tracking  function  and/or  Conflict  Alert 
function. 
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Indications  of  potential  conflicts.  Obtained  from 
the  ARTS  111  Conflict  Alert  function. 


• terrain  avoidance  or  neograpliic  environment  informa- 
tion. Obtained  respectively  from  terminal  MSAW  and 
the  AKl'S  111  Adaptation  data  base. 

Outputs  from  the  Conflict  Resolution  Advisory  function  would  be: 

• resolution  advisories.  Provided  to  appropriate  terminal 
controllers. 

Also  in  the  Far  Term,  the  related  functions,  BCAS  and  ATARS,  are 
expected  to  be  implemented.  These  functions  would  not  be 
contained  within  TRACON  rooms.  Both  of  these  functions  would 
provide  recommended  solutions  to  conflict  situations  directly 
to  the  pilots  of  equipped  aircraft.  They  were  previously 
described  in  2.3.4. 

3.3.5  Communication  with  Aircraft 

No  specific  Improvements  in  this  area  are  currently  planned  for 
the  Near  Term.  Data  Link  (DABS)  is  expected  to  be  available 
in  the  Far  Term  to  provide  rapid  non-voice  communication  between 
the  TRACON  and  aircraft.  However,  as  yet,  its  use  for  communi- 
cation between  TRACONs  and  aircraft  has  not  been  fully  determined. 
The  applications  that  are  currently  the  most  favored  candidates 
for  initial  implementation  are:  ATARS,  altitude  assignment 
confirmation,  MSAW  advisories,  take-off  clearance  confirmation, 
digital  AXIS  (Automated  Terminal  Information  System),  real-time 
active  runway  surface  winds,  hazardous  weather  advisories, 
routine  weather  data  on  request,  and  real-time  RVR  (Runway  Visual 
Range).  Applications  favored  for  later  implementation  are: 
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Metering  and  Spacing  commands,  pre-departure  weather,  flight 
plan  clearance,  route-oriented  weather,  status  of  Category  II/ 

III  precision  approach  protected  areas,  frequency  assignment, 
heading/speed  Instructions,  holding  Instructions,  airborne 
situation  display,  and  downlinked  weather. 

3.3.6  Input.  Output,  and  Display  Processing 

In  the  Current  system.  Input,  Output,  and  Display  Processing  are 
performed  through  the  data  processing  capabilities  that  are 
currently  available  in  a TRACON  or  TRACAB.  These  capabilities  — 
one  or  more  FDEPs  and  an  ARTS  III,  ARTS  II,  or  TPX-42  — are 
limited  as  to  speed,  storage,  and  computing  capacity  to  the 
point  that  they  might  not  be  able  to  be  adequate  considering 
the  predicted  traffic  load  and  expected  functional  additions. 

In  the  Near  Term,  ARTS  III  sites  will  be  upgraded  to  ARTS  IIIA. 

In  the  Far  Term,  it  Is  expected  that  the  TPX-42  equipment 
currently  In  operation  at  TRACON/TRACAB  sites  will  be  replaced 
with  a more  sophisticated  system.  ARTS  II  and  a programmable 
version  of  the  TPX-42  are  the  principal  candidate  replacement 
systems.  A decision  on  replacement  is  expected  in  1980.  Also 
In  the  Far  Term,  TIPS  (Terminal  Information  Processing  System) 

Is  expected  to  be  Implemented  at  all  TRACONs  (and  TRACABs). 

TIPS  would  provide  all  of  the  capabilities  currently  provided 
by  FDEP.  TIPS  would  improve  the  availability  and  timeliness  of 
flight  data  presentations  to  TRACON  (and  Tower  Cab)  controllers, 
reduce  the  controller  coordination  workload,  and  support  VFR 
flight  services.  TIPS  would  accept,  process,  distribute,  and 
display  flight  and  other  non-radar  data  for  an  entire  terminal 
area.  Including  the  TRACON  and  Its  associated  Tower  Cab(s).  TIPS 
would  provide  the  means  by  which  flight  and  control  data  would 
be  exchanged  between  devices  within  a Tower  Cab,  between  Tower 
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Cabs,  between  a Tower  Cab  and  its  associated  TRACUN,  and  between 
a TRACON  and  its  host  ARTCC.  TIPS  would  also  provide  control- 
lers with  NOTAMs  (Notice  to  Airmen),  weather  data  (including 
the  especially  tailored  weather  briefings  prepared  by  the  CWSU 
at  tl>e  host  ARTCC),  and  other  operational  information. 

Currently,  most  flight  data  from  the  host  ARTCC  is  printed  as 
Flight  Progress  Strips  on  FDEPs.  These  strips  must  be  marked 
and  distributed  by  TRACON  and  Tower  Cab  controllers.  Coordina- 
tion among  various  control  positions  requires  much  voice  communi- 
cation. with  TIPS,  full  flight  data  could  be  displayed  for 
IFR  and  VFR  flights.  Most  voice  coordination  work  would  be 
replaced  by  simple  computer  entries  made  by  controllers.  In  a 
TRACON,  TIPS  would  provide  Individual  Display  and  Data  Entry 
Units  for  the  Arrival  Data  and  Departure  Data  Positions.  TIPS 
(through  ARTS)  would  also  provide  additional  PVD  (Plan  View 
Display)  capabilities.  Radar  Controllers  would  be  able  to 
chose  alternative  data  to  be  displayed  in  lists  and  data  blocks 
on  their  PV'Ds.  A three-position  switch  at  each  console  would 
allow  the  Radar  Controller  to  choose  among:  Normal,  Fix/ 
Altitude,  or  Aircraft  Data  (or  other  types  of  data  if  the 
TRACON  is  so  adapted) . 

Inputs  to  TIPS  would  be: 

• IFR  flight  plans  and  flight  plan  changes.  Obtained 
from  the  host  ARTCC,  Adjacent  TRACONs  (Tower  En  Route 
flights),  and  keyboard  entries  by  terminal  controllers. 

• VFR  flight  plans  and  flight  plan  changes.  Obtained  from 
adjacent  TRACONs  and  keyboard  entries  made  by  terminal 
controllers. 
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• Handoff,  Track,  and  General  Information  messages. 

Obtained  from  the  host  ARTCC  and  adjacent  TRACONs. 

• Weather  Briefings.  Obtained  from  the  CWSU  in  the  host 
ARTCC. 

• Miscellaneous  data  to  be  stored,  processed,  or  forwarded. 
Obtained  from  the  ARTS  III  system. 

Outputs  from  TIPS  would  be: 

• Flight  plans  and  flight  plan  changes  (Tower  En  Route 
and  VFR).  Sent  to  adjacent  TRACONs. 

• Displays  of  alternative  list  and  data  block  data. 

Provided  to  TRAOON  Radar  Controllers  througih 
ARTS  III. 

• Handoff,  Track,  General  Information,  Departure 
Messages.  Sent  to  the  host  ARTCC  and  adjacent  TRACONs. 

• Terminate  Beacon  Code  messages.  Sent  to  host  ARTCC. 

• Miscellaneous  data  to  be  displayed  or  transmitted  at 
the  request  of  the  ARTS  III  system.  Sent  to  terminal 
controllers  or  host  ARTCC. 

• Bequests  for  Weather  Briefings.  Sent  to  CWSU  at  the 
host  ARTCC. 

3.3.7  Aircraft  and  Weather  Surveillance  Information  Handling 
Currently,  the  aircraft  and  weather  target  data  that  Is  dis- 
played to  ARTS  III  TRACON  controllers  Is  broadband  data.  The 
present  displays  and  displayed  data  have  a number  of  undesirable 
characteristics.  The  brightness  of  the  displayed  targets  on  the 
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PVDs  gradually  decreases  after  the  rotating  radar/beacon  beam 
"paints"  the  targets.  The  displayed  targets  tend  to  be  smeared 
lines  rather  than  discrete  targets.  Digital  writing  time  is 
severely  limited  since  it  is  limited  to  "radar  dead  time." 
Display  selectivity  is  very  limited.  All-digital  display 
equipment  and  digitized  weather  displays  are  expected  to  provide 
ARTS  III  controllers  with  jnore  selectivity  and  clearer,  more 
accurate  information. 

In  the  Near  Term,  a SRAP  will  be  installed  as  part  of  each  ARTS 
IIIA  site.  SRAP  will  be  used  to  digitize  the  search  radar 
Information  needed  for  radar  tracking. 

In  the  Far  Term,  all-digital  displays  are  expected  to  replace 
the  current  broadband/digital  displays  at  ARTS  III  sites.  The 
new  displays  would  provide  nonfading,  discrete  position  symbols, 
increased  display  selectivity,  and  additional  digital  writing 
time.  The  ARTS  II  and  TPX-42  sites  are  expected  to  continue 
using  their  current  displays  that  provide  digital  tabular  infor- 
mation, etc.  and  broadband  display  of  aircraft  and  weather 
targets.  For  ARTS  III  sites,  it  is  expected  that  broadband 
surveillance  data  would  no  longer  be  available.  However,  no 
firm  decision  has  been  made,  and  it  is  therefore  possible  that 
the  broadband  capability  would  be  retained  as  backup  for  the 
digital  surveillance  data. 

The  inputs  and  outputs  for  the  all-digital  displays  would  be 
internal  to  ARTS  III.  Inputs  would  be  the  information  that  is 
to  be  displayed  at  specific  display  coordinates.  Outputs 
would  be  digital  target  and  weather  data  displayed  on  Radar 
Controllers'  PVDs. 
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Also  in  the  Far  Term,  digitized  weather  data  would  be  provided 
to  ARTS  III.  Three-dimensional  weather  data  would  be  available 
at  some  facilities.  Turbulent  weather  data  and  wind  shear 
data  would  be  available  at  some  sites.  The  available  weather 
data  could  be  displayed  as  weather  contours  with  various  levels 
of  brightness  or  various  colors  used  to  Indicate  the  relative 
severity  of  turbulence  or  precipitation.  Inputs  would  be 
digitized  weather  data  from  FAA  or  Joint  Use  Surveillance  Sites. 
Outputs  would  be  weather  contours  displayed  on  Radar  Controllers' 
PVDb. 

3.4  TRACON  Facilities  Tentative  Implementation  Schedule 
Figure  3-7  shows  the  tentative  implementation  schedule  for  the 
principal  improvements  to  the  TRACON  Facilities.  Generally,  the 
schedules  for  Implementation  are  not  schedules  that  have  been 
approved  by  FAA  management.  In  many  cases  (e.g. , TIPS),  no 
decision  has  been  made  to  implement  the  function.  The  schedules 
are  based  on  the  best  estimates  of  the  times  of  availability 
of  the  Technical  Data  Packages.  The  estimates  have  been  obtained 
from  personnel  who  have  been  working  on  the  specific  functions  as 
well  as  from  budgetary  information. 

3.5  TRACON  Facilities  Interface  Planning  Summary 
A number  of  system  coaflgurat ion  questions  were  encountered 
during  the  development  of  this  system  description.  Due  to  the 
dynamic  nature  of  the  FAA  E&D  process,  ATC  system  Improvements 
c >lve  from  a cycle  where  Improvements  are  developed,  tested, 
and  implemented  bused  on  advances  in  the  state-of-the-art  in 
technology  and  perceived  changes  in  operational  needs.  This 
results  in  the  various  options  for  implementing  the  output  of 
the  C&D  program  to  be  kept  open  until  it  is  possible  and  timely 
to  make  the  final  implementation  decision.  This  process  also 
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FIGURE  3-7 

TRACON  FACILITIES,  TENTATIVE  IMPLEMENTATION  SCHEDULE 


has  a tendency  to  cause  a deferral  of  the  detailed  definition  of 
technical  and  operational  Interfaces  until  the  time  when  Imple- 
mentation decisions  are  Imminent.  In  the  preparation  of  this 
chapter  it  was  necessary  to  make,  or  accept,  a number  of 
assumptions  as  to  what  improvements  would  be  Implemented,  when 
they  would  be  Implemented,  how  they  would  function  in  a TRACON 
facility,  and  how  they  would  Interact  with  other  facilities. 

This  section  Identifies  assumptions  and  areas  of  uncertainty  by 
what  are  called  "Open  Items"  and  "Interface  Adjustments." 

3.5.1  Open  Items 

Open  Items  relate  to  major  parts  of  the  ATC  evolutionary  Improve- 
ment program  where  Improvements  are  to  be  made  via  the  F&E  and/ 
or  E&D  program  but  where  final  decisions  have  yet  to  be  made  as 
to  the  specific  course  of  action  to  be  pursued.  In  most  cases, 
and  Open  Item  involves  more  than  one  F&E  and/or  E&D  program  and 
involves  questions  of  the  preferred  technical  approach,  technical 
and  operational  interfaces,  or  time  phasing. 

These  Open  Items  generally  apply  to  two  or  more  ATC  facilities 
as  defined  In  this  document  and,  for  completeness  they  have  been 
cited  in  each  appropriate  chapter.  An  Open  Item  Is  appropriate 
to  this  chapter  If  It  Involves  features  or  functions  of  the 
TRACON  facilities;  however.  It  should  not  be  inferred  that 
development  and  implementation  indicated  In  an  Open  Item  would 
necessarily  be  part  of  the  development  and  Implementation  program 
for  TRACON  facilities.  Instead,  they  might  be  contained  within 
the  program  of  another  Interfacing  facility.  The  Open  Items 
pertinent  to  TRACON  facilities  are: 
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Open  Item  1;  Interface/lntegrat ton  of  Automated  Air 
Traffic  Flow  Functions 

1.  Central  Flow  Control  predictions  of  cn  route  delay 
would  continue  to  be  Improved  through  enhancements  in  delay 
forecasting  and  more  data  inputs  from  the  en  route  and 
terminal  ATC  facilities,  but  Central  Flow  Control  (CFC) 
wovild  not  have  any  automated  interface  with  En  Route  Meter- 
ing or  ARTS  III  M&S.  The  use  of  Fuel  Advisory  Departures 
would  be  refilled  to  reflect  the  Improved  CFC  delay  pre- 
dictions. 

2.  Initial  versions  of  Flight  Plan  Conflict  Probe  (Fl’CP) 
and  En  Route  Metering  would  be  developed  as  Independent 
functions.  Later  versions  would  be  Integrated  so  that  the 
En  Route  Metering  advisories  would  provide  for  conflict- 
free  metering  Instructions.  En  Route  Metering  would  also  be 
developed  to  consider  efficient  ways  of  absorbing  delay  to 
conserve  fuel.  This  will  include  profile  descents,  speed 
changes,  path  stretching,  and  holding  patterns. 

3.  The  function  of  Local  Flow  Control  and  the  concept  of 
providing  information  specifically  tailored  for  the  Local 
Flow  Controller  will  not  be  improved  upon  over  and  above 
the  improvements  that  will  be  associated  with  en  route 
metering  and  FPCP. 

4.  Tlie  Implementnble  version  of  ARTS  III  Metering  and 
Spacing  (M&S)  will  Include  flexible  control  algorithms 
that  will  permit  profile  descents  with  little  or  no 
vectoring  during  low  denuind  periods  and  will  utilize 
tighter  control  procedures  with  potentially  more  vectoring 
during  high  demand  periods.  The  tighter  procedures  are 
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invoked  to  Improve  the  interarrival  spacing  at  the  thres- 
hold and  thus  maintain  high  runway  capacity  during  high 
demand  periods. 

5.  An  interface  will  be  developed  between  M&S  and  terminal 
area  Conflict  Alert  to  provide  conflict-free  M&S  commands. 

6.  An  automated  interface  will  be  developed  to  maximize 
efficiency  of  operations  between  En  Route  Metering  and 
ARTS  III  M&S. 

Open  Item  3;  Time  Phasing  of  DABS  vs  Plans  to  Use  DABS 
Data  Link  and  Other  DABS-Dependent  Items 

It  was  implicitly  assumed  that  the  FAA  will  develop  a plan 
for  using  the  DABS  data  link  capability  on  a schedule  that 
is  consistent  with  the  DABS  implementation  schedule  and 
that  the  benefits,  as  perceived  by  user  groups,  would 
result  in  installation  and  use  of  associated  avionics. 

Open  Item  4:  Aircraft  Separation  Assurance 

1.  The  assumption  was  made  that  all  of  the  programs  aimed 
at  providing  automated  aids  to  the  pilot  and  the  controller 
for  the  avoidance  of  midair  collisions  will  be  successful 
and  will  be  implemented.  These  programs  include: 

a.  En  Route  Conflict  Alert. 

b.  En  Route  Conflict  Resolution  advisory  function. 

c.  Terminal  Conflict  Alert  (ARTS  111  sites). 

d.  Terminal  Conflict  Resolution  advisory  function 
(ARTS  III  sites). 
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e.  ATARS  (at  all  DABS  sites). 

f.  RCAS  — "active  only"  for  initial  implementation 
but  followed  by  more  sophisticated  systems  later. 

2.  It  was  further  assumed  that  the  technical  designs  of 
each  of  the  capabilities  listed  above  will  be  realized 
within  an  overall  design  of  an  airborne  separation  assurance 
system  which  will  assure  proper  interoperability  among 
the  various  features  and  avoid  presenting  either  the  pilot 
or  the  controller  with  conflicting  instructions  or 
advisories. 

Open  Item  6:  Terminal  Area  Radars  (ASRs) 

1.  It  was  assumed  that  no  major  changes  would  be  nuide  to 
Improve  either  aircraft  detection  or  weather  detection  in 
the  Near  Term  system  (prior  to  1982). 

2.  ASRs  (Including  the  new  ASR-8s)  will  be  modified  to 
improve  both  their  weather  detection  and  aircraft  detect  Ion 
capabilities.  Those  two  modification  program  will  be  made 
sequentially.  Aircraft  detection  will  be  improved  through 
the  addition  of  an  MTD.  Later  on,  the  weather  detection 
capability  will  be  Improved  through  the  addition  of  a 
separate  ASR  weather  channel. 

3.  As  a further  step  in  improving  the  detection  of  turbu- 
lent weather  in  the  terminal  area,  the  FAA  will  depend  on 
the  use  of  the  Joint  KAA/NWS/AWS  31)  weather  radar  at 
those  terminal  areas  where  such  coverage  is  available 
(see  Open  Item  5).  A 3D  weather  detection  capability  will 
be  provided  at  other  terminal  locations  through  a further 


modification  of  the  ASRs  to  include  pencil  beam  antennas 
and  pulse  doppler  processing  techniques. 

4.  The  3D  weather  detection  capability  may  also  provide 
for  the  detection  of  turbulence  and  low  level  wind  shear 
under  all  weather  conditions.  Including  clear  air. 

NOTE:  The  above  implies  that  the  FAA  Intends  to  continue 
to  operate  primary  radars  for  terminal  area  surveillance 
for  the  foreseeable  future. 

Open  Item  7:  Surveillance  Data  Preprocessors 

1.  CD-2s  will  be  procured  and  implemented  for  the  pre- 
processing of  ARSR  and  ATCRBS  en  route  surveillance  data. 

In  the  Far  Term,  these  CD-2s  will  be  modified  twice:  first 
to  accommodate  the  MTD  and  later  to  accommodate  an  ARSR 
weather  channel.  Within  a few  years,  the  CDs  will  be 
replaced  by  DABS  Processors  (July  1984) . 

2.  SRAPs  (sometimes  referred  to  as  SRAP  I)  will  be  procured 
and  implemented  for  the  preprocessing  of  ASR  and  ATCRBS 
terminal  area  surveillance  data.  The  SRAPs  will  be  located 
at  the  ARTS  III  TRACON  facilities.  Those  same  SRAPs  will 

go  through  two  modification  programs.  The  first  modifica- 
tion will  be  to  accommodate  the  addition  of  MTD  to  the 
ASRs.  The  second  modification  would  come  about  six  months 
later  to  accommodate  the  separate  ASR  weather  channel.  Six 
months  later,  the  modified  SRAPs  would  be  replaced  by  the 
DABS  processors. 


an  operationally  efficient  design  that  uses  hardware 
that  also  Incorporates  a remote  maintenance  and  monitoring 
process  capability. 


2.  Subsequent  to  the  above  system  Improvement,  the 
controller  Interface  equipment  located  In  Tower  Cabs  at 
major  airports  will  be  sufficiently  integrated  with  pro- 
posed new  systems  to  permit  an  operationally  efficient 
Installation  of  a full  complement  of  new  equipment 
including  TIPS,  ASDE-3,  DABS,  Wake  Vortex  Avoidance 
Systems,  and  Advanced  Wind  Shear  Detection  Systems. 

Open  Item  14:  Upgrading  Terminal  Area  ATC  Facilities 
(ARTS  IIIA,  ARTS  III,  ARTS  II.  TPX-42) 

1.  The  ARTS  III  will  remain  as  the  primary  automation 
capability  at  major  airports  (current  ARTS  III  locations) 
and  will  be  adequate,  with  the  addition  of  the  ARTS  IIIA 
package,,  and  possibly  some  augmentation  with  special 
purpose  computers,  to  accommodate  projected  increases  in 
traffic  and  a full  spectrum  of  ATC  improvements  including 
Terminal  Metering  and  Spacing,  Terminal  Conflict  Alert, 
Terminal  Conflict  Resolution,  Digitized  Weather  Data,  and 
DABS  Data  Link. 

2.  The  ARTS  II  systems  will  remain  as  the  primary  automa- 
tion capability  at  the  intermediate  activity  airports 
currently  receiving  ARTS  II  systems.  In  the  absence  of 
specific  FAA  plans  to  enhance  these  systems  with  improve- 
ments such  as  conflict  alert  and  MSAW,  it  was  assumed  that 
the  ARTS  II  would  not  be  extended  beyond  the  basic  capability 
currently  being  implemented. 
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3.  The  TPX-42  systems  at  low  activity  TRACONs  and  TRACABs 
will  be  replaced  by  either  ARTS  II  or  programmable  TPX-A2 
systems  in  the  Far  Term  (post  1982)  time  period.  Prior  to 
replacement,  a limited  terrain  proximity  monitoring  function. 
Low  Altitude  Alerting  System  (LAAS) , will  be  implemented. 

Open  Item  15:  Voice  Communications  Planning 

1.  Air-ground-air  communication  for  the  ARTCCs  and  major 
terminals  will  be  upgraded  in  the  post-1982  time  period 

by  implementation  of  the  radio  portion  of  VSCS,  which  would 
be  referred  to  as  RCCS.  In  the  Near  Term,  RCAG  tone 
control  equipment  for  the  ARTCCs  will  be  replaced,  possibly 
with  a modular  subsystem  that  would  be  compatible  with 
longer  term  RCCS/VSCS  designs.  The  FSSs,  which  are  assumed 
to  remain  unconsolidated,  will  continue  to  use  switching 
and  control  equipment  based  on  existing  designs.  In 
addition,  the  transmitters,  receivers,  and  antenna  systems 
at  all  FAA  ground  sites  will  be  replaced  with  modern 
design  equipment. 

2.  Ground-ground  communications  would  be  modernized  by 
the  implementation  of  ground-ground  portions  of  the  VSCS 
system  which  would  replace  the  WECO  300  system  at  ARTCCs, 
and  the  WECO  301  system  at  the  larger  terminals.  The 
existing  small  key  systems  and  call  distributors  at  FSSs 
would  remain  in  place. 

3.  At  some  smaller  terminals  a Small  Voice  Switching 
System  (SVSS)  will  be  implemented,  which  will  provide  an 
Integrated  radio  and  ground  voice  communications 
capability. 
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Open  Item  17:  Display  of  Digitized  Surveillance  at  TRACONs 
and  Towers 


1.  ASRs  will  be  modified  in  the  early  1980s  to  Include  an 
ASR  weather  channel  for  weather  detection  and  processing 

and  a Moving  Target  Detector  for  enhanced  aircraft  detection. 
This  means  that  weather  and  aircraft  surveillance  Information 
will  be  in  the  form  of  digitized  data. 

2.  All-digital  displays  will  be  available  at  ARTS  III  sites 
on  a schedule  that  is  compatible  with  displaying  the 
digitized  weather  and  aircraft  data  starting  in  the  early 
1980s. 

3.  No  expansion  of  the  digital  display  capability  at  the 
ARTS  II  and  TPX-42  locations  will  be  available. 


Open  Item  18;  Detection  of  Turbulence  and  Low  Level  Wind 
Shear 

1.  No  Major  improvements  will  be  made  in  the  detection  of 
hazardous  weather  in  the  Near  Term  ATC  system  configuration 
(i.e.,  no  major  improvements  implemented  prior  to  1982  with  the 
exception  of  the  Low  Level  Wind  Shear  Alert  System  (LLWSAS)). 

2.  The  first  major  improvement  will  start  to  be  implemented 

in  the  early  part  of  the  Far  Term  system  (1984).  The  first 
major  improvement  will  be  achieved  by  modifying  both  the 
ARSRs  and  the  ASRs  to  include  what  is  referred  to  as  a 
separate  weather  channel.  The  separate  weather  channel  is 
likely  to  Include  an  MTD  capability  for  the  special  process- 
ing of  the  returns  from  precipitation  to  indicate  areas  of  ' 

heavy  precipitation.  In  order  to  achieve  this  capability, 

all  ARSRs  and  ASRs  will  be  modified  or  replaced.  In  the 
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case  of  both  the  ARSRs  and  the  ASRs.  the  weather  data 
will  be  two-dimensional  (range  and  azimuth). 

3.  The  second  major  improvement  will  be  realized  by 
adding  the  3D  weather  detection  capability,  i.e.,  range, 
azimuth,  and  altitude  of  turbulence  and  low  level  wind 
shear.  For  the  en  route  system,  the  3D  capability  will 
be  realized  through  a joint  FAA/NWS/AWS  program  to 
develop  and  implement  a Joint  Use  Weather  Radar.  For  the 
terminal  area  system,  the  3D  capability  will  be  realized 
either  through  a further  modification  to  the  ASRs  to 
provide  a 3D  capability  and/or  through  inputs  from  the 
Joint  Use  radars  for  those  terminal  areas  where  coverage 
from  the  Joint  Use  radars  satisfy  the  terminal  control 
requirements  for  detecting  low  level  wind  shear  as  well 
as  turbulence. 

4.  The  3D  weather  detection  system  for  the  terminal  area 
will  include  the  capability  of  detecting  and  analyzing 
turbulence  and  wind  shear  in  clear  air  as  well  as  under 
conditions  where  precipitation  is  present. 

Open  Item  19;  Weather  Data  Dissemination 

A center  Weather  Service  Unit  (CWSU)  will  be  implemented 
at  each  ARTCC  and  will  receive,  interpret,  coordinate,  and 
dispatch  graphic  and  tabular  weather  data  to  controller 
operating  positions  within  the  ARTCC  and  in  associated 
TRAC0N8.  The  distribution  of  weather  data  to  controller 
positions  will  be  accomplished  by  TIPS  for  Towers /TRACONs 
and  will  be  accomplished  by  ETABS  for  ARTCCs.  In  light  of 
incomplete  FAA  plans  for  accomplishing  the  distribution 
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of  graphical  weather  data  to  controller  poaitlonH,  the 
specific  devices  used  fur  distribution  were  not  designated 
in  this  document . 

Open  Item  20:  Remote  Maintenance  and  Monitoring 

1.  Integrated  remote  maintenance  and  monitoring  functions 
will  ho  Incorporated  into  the  RCAC.*,  en  route  surveillance, 
VORTAC  and  airport  facilities  for  navigation,  communications, 
and  surveillance.  The  Remote  Maintenance  Monitor  System 
(RMMS)  capabilities  consist  of  equipment  monitoring  and 
fault  alarming,  remote  certification,  automated  record 
keeping,  trend  analysis  and  remote  control  of  redundant 
units  and  some  facility  functions. 

2.  The  RMMS  at  airport  facilities  would  utilize  a special 
processor  to  he  located  in  tl>e  associated  tower/TRACON. 

For  other  facilities,  the  RMMS  will  utilize  a dedicated 
processor  located  at  each  ARTCC.  All  m.iintenance  informa- 
tion will  be  transmitted  from  the  cited  facilities  via 
existing  communication  links  to  the  processor  for  storage, 
processing,  and  access  by  technicians  using  special 
common  terminals  located  either  h)cal  to  the  ARTCC  or  at 
remote  locations.  No  assumptions  were  made  regarding  lu'w 
the  RMMS  data  would  be  provided  and  displayed  to  the  respon- 
sible technicians  since  FAA  plans  have  yet  to  he  m.ade  in 
those  areas. 

3.  The  DABS  and  M1,S  systems  to  he  installed  in  the  Far 

Term  will  also  Incorporate  RMMS  functions  ih.at  are  compatible 
with  the  above  concept. 
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3 . S J Intorfaco  AJ.iustment s 

I'his  section  Identifies  some  fairly  specific  smaller  scale  Inler- 
tace  nncertatnt los . Vhese  uncertainties  Renerally  Involve  minor 
desfftu  mv'dif icat K>ns  in  one  or  more  programs  that  are  not  con- 
sidered as  significant  as  the  previously  cited  Open  Items.  The 
Interface  Adjustments  pertinent  to  the  TRAOON  Facilities  chapter 
are : 


Interface  Adjustment  h.'-l  — Exchange  of  lA'iifllct  Alert 

Infornvit  ion  Retween  Facilities 

A I'ont roller  Alert  or  Conflict  Hesolutlon  Advisory  will 
Si'met  imes  he  displayed  at  the  Kn  Rv'ute  facility  h\il  not  at 
the  itearhy  TRACitN,  or  vice  versa.  For  aircraft  th.tt  are 
at,  or  near,  the  houndarles  between  Kn  Route  and  Terminal 
are.is,  iv'nfllct  litformailon  generated  by  either  facility 
shovild  he  displayed  at  appropriate  sectors  in  both 
tael  lilies. 

Intel  lace  Adjustment  R 1- 1 — Threo-Olmenslonal  Weather 

Interface  with  ARTS  111 

In  th«'  Far  Term,  digit  l7.t'd  weather  vl.tta  will  bo  provided 
to  ARTS  in  sites.  The  d.it.a  will  have  attitudes  .issov' i a t «'d 
with  It,  and  thus  will  be  three-dlmens lon.t  1 . Conceptual  and 
experimental  work  should  be  performed  to  make  certain 
th.it  the  weather  data  will  be  dlsplayovl  in  a manner  that 
will  make  It  most  useful  ti>  controllers. 

Inti'rface  Adjustment  Rl-.'  — Tenuln.il  and  F.n  Route  Conlllct 
.•  Alert  and  t\'nfllct  Resolution 

Ad  V I so  r V A I g'.'  V i t hms 

hlfterences  in  t'onfllct  Alert  and  (\'nflict  Kesi’lution 
Advls^^ry  algorithms  between  terminal  .ind  on  rv'ute  systems 


will  cause  false  alerts,  no  alerts,  late  alerts,  or 
different  recommended  maneuvers  for  one  facility  In 
relation  to  another.  Investigation  should  be  made  of  the 
feasibility  of  adjusting  the  algorithms  for  aircraft  that 
are  near  boundaries  between  En  Route  and  Terminal  areas  so 
as  to  provide  consistent  results  that  are  not  confusing 
to  controllers. 
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4.  TOWER  FACILITIES 

This  chapter  describes  the  ATC  facilities  that  control  most  of 
the  aircraft  operating  within  an  airport  traffic  area,  i.e., 
within  5 miles  of  an  airport  and  below  3000  feet  AGL,  or  taxiing 
on  the  ground.  Functions  performed  in  a Tower  Cab  relating  to 
terminal  area  traffic  control  outside  the  airport  traffic  area 
were  discussed  previously  in  Chapter  3 and  will  not  be  repeated. 

In  Section  4.1,  the  current  functions  and  equipment  at  different 
types  of  Tower  Cabs  are  discussed  in  a general  manner  and  the 
near  term  and  far  term  improvements  are  summarized.  Then,  a 
more  detailed  discussion  of  the  anticipated  functional  and 
connectivity  changes  associated  with  these  Tower  Cab  improve- 
ments is  given  in  Sections  4.2  and  4.3.  This,  in  turn,  is 
followed  by  a discussion  of  the  tentative  implementation  schedule 
for  the  improvements  in  Section  4.4.  Section  4.5  summarizes  the 
major  assumptions  that  were  made  with  regard  either  to  interfaces 
with  other  ATC  facilities  or  the  time  phasing  of  the  various 
tower  Improvements. 

4.1  Tower  Cab  Improvements  Summary 

I 

Table  4-1  Illustrates  the  four  major  types  of  airports  and 
their  associated  air  traffic  control  facllties. 

• The  High  IFR  Activity  Airports  have  a large  amount  of 
air  traffic  that  operate  in  accordance  with  an  IFR 
flight  plan  and  a relatively  small  amount  of  VFR 
traffic.  Currently,  about  75%  of  all  air  carrier 
operations  take  place  at  this  type  of  airport. 
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• The  Medium  IFR  Activity  Airports  have  a higher  level  of 
VFR  traffic  and  less  IFR  traffic  than  the  high  IFR 
activity  airports  and,  in  general,  less  total  annual 
activity.  Most  of  the  remaining  air  carrier  operations 
take  place  at  this  type  of  airport. 

• The  High  VFR  Activity  Airports  have  a large  amount  of 
VFR  traffic  and  very  little  IFR  traffic.  Almost  all  of 
the  traffic  at  these  airports  is  small  general  aviation 
aircraft . 

• The  Medium  and  Low  VFR  Activity  Airports  have  less  VFR 
traffic  and  do  not  have  a Tower  Cab.  Wliile  most  airports 
are  of  this  type,  the  annual  activity  at  tliese  airports 
is  usually  very  low.  In  fact,  less  than  half  of  these 
airports  have  either  paved  runways  or  runway  lights. 

Table  4-2  lists  the  current  functions  and  equipment  associated 
with  a Tower  Cab  at  a given  type  of  airport.  Not  surprisingly, 
while  the  functions  performed  at  all  Tower  Cabs  are  similar, 
the  highest  level  of  equipment  exists  at  the  high  IFR  activity 
airports.  All  of  the  other  airport  types  have  a subset  of 
this  equipment. 

The  control  of  most  traffic  within  the  airport  traffic  area  is 
performed  by  air  traffic  controllers  in  tlie  Tower  Cab.  Visual 
surveillance  of  tl>e  aircraft  under  control  is  normally  used 
whenever  possible.  However,  when  aircraft  are  beyond  visual 
range  or  the  visibility  is  restricted  due  ti'  the  weather  or 
time  of  day,  then  the  controllers  utilize  tlie  ASR/ATCBI  IIRITE 
Display  for  surveillance  information.  Voice  communicat ions 
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between  the  controllers  and  the  aircraft  is  accomplished  by 
VHF  or  UHF  radio 

Similarly,  visual  surveillance  of  aircraft  taxiing  on  the 
ground  is  augmented  at  some  high  IFR  activity  airports  by  an 
ASDE-2  BRITE  Display. 

Flight  plan  data  on  arriving  aircraft  is  forwarded  from  the 
ARTCC  to  the  Tower  Cab  and  printed  out  on  the  Flight  Data 
Entry  and  Printout  (FDEP)  equipment,  and  messages  on  departing 
aircraft  are  sent  from  the  Tower  Cab  to  the  ARTCC  via  FDEP. 


Weather  information.  Including  data  on  the  wind,  barometric 
pressure,  temperature,  ceiling,  and  visibility,  is  periodically 
gathered  at  the  airport  either  by  personnel  in  the  Tower  Cab 
or  at  associated  Flight  Service  Stations  or  National  Weather 
Service  (NWS)  offices  and  forwarded  to  other  ATC  and  NWS 
facilities.  In  addition,  during  periods  of  rapid  change  in 
the  weather,  special  observations  are  made. 


Information  on  the  weather  and  the  status  of  the  airport's 
navigation  aids  and  runways  is  forwarded  to  aircraft  operating 
in  the  terminal  area  either  automatically  through  continuously 
broadcasted  Automatic  Terminal  Information  System  (ATIS)  messages 
pre-recorded  in  the  Tower  Cab,  or  by  the  air  traffic  controllers. 


Air  traffic  controllers  in  the  Tower  Cab  are  also  responsible 
for  adjusting  the  intensity  of  the  approach,  runway,  and  taxi- 
way  lighting  systems  to  optimize  their  performance  under  the 
current  visibility  conditions  at  the  airport. 


(1)  Civilian  aircraft  utilize  VHF  voice  communications  and 
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military  aircraft  utilize  VHF  or  UHF  voice  communications. 
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Having  briefly  described  the  functions  performed  at  a current 
Tower  Cab,  an  overview  of  the  Near  Term  and  Far  Term  improve- 
ments at  each  airport  type,  as  shown  in  Table  4-3,  will  now  be 
presented. 

In  the  Near  Term  (1979-1982),  two  significant  Improvements  are 
anticipated . 

• The  Installation  of  the  Vortex  Advisory  System 
(VAS)  at  some  high  IFR  activity  airports  to 
measure  the  wind  direction  and  velocity  along  the 
approach  path  and  thereby  allow  a reduction  in 
the  longitudinal  separation  between  arriving 
aircraft  under  the  appropriate  wind  conditions. 

• The  installation  of  the  Low  Level  Wind  Shear 
Alert  System  (LLWSAS)  at  most  high  IFR  activity 
airports  to  detect  sudden  changes  in  the  wind 
conditions  in  the  vicinity  of  an  airport  due  to 
updrafts  and  downdrafts  and  thus  alert  the  air 
traffic  controllers  about  the  presence  of  a 
hazardous  wind  shear  condition. 

In  the  Far  Term  (post-1982),  twelve  significant  improvements 
are  tentatively  being  considered  by  the  FAA. 

• The  evolution  from  VAS  to  the  Wake  Vortex  Avoidance 
System  (WVAS)  which  would  detect  the  presence  of 
wake  vortices  and  thereby  allow  for  an  even  greater 
reduction  in  the  longitudinal  separation  between 
arriving  aircraft. 
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• The  replacement  of  the  existing  analog  ASR/ATCBI 
BRITE  Displays  at  high  IFR  activity  airports  with 
Tower  Cab  Digital  Displays  (TCDDs)  to  improve  the 
display  presentation. 

• The  replacement  of  all  vacuum  tube  ASDE-2s  with 
solid  state  ASDE-3s  with  an  improved  surveillance 
display,  and  the  installation  of  ASDE-3s  at  some 
high  IFR  activity  airports  that  do  not  currently 
have  an  ASDE. 

• The  installation  of  a Tower  Automated  Ground 
Surveillance  (TAGS)  System  at  a few  high  IFR 
activity  airports  to  add  alphanumeric  flight 
information  to  the  ASDE-3  Display. 

• The  installation  of  a Visual  Confirmation  of 
Voice  Takeoff  Clearance  (VICON)  system  at  most 
airports  with  a control  tower  to  visually  confirm 
to  the  pilot  the  controller's  takeoff  clearance. 

• The  replacement  of  FDEP  equipment  with  Terminal 
Information  Processing  Systems  (TIPSs)  at  airports 
with  a control  tower  to  speed  up  the  flow  of 
flight  plan  and  weather  data,  and  to  eliminate  the 
need  for  flight  progress  strips  by  utilizing 
electronic  tabular  displays. 

• The  replacement  of  the  LLWSAS  system  with  the 
Advanced  Wind  Shear  Detection  System  (AWSDS)  which 
would  directly  measure  the  wind  shear  along  the 
approach  path  and  thus  detect  both  horizontal 

and  vertical  wind  shear. 
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• The  installation  of  an  ATCT  (Airport  Traffic  Control 
Tower)  Consolidated  Displays  (ACDs)  at  medium  and 
high  IFR  activity  airports  to  consolidate  the 
individual  airport  weather  sensor  indicators  and 
the  status  information  on  the  various  airport 
communications,  surveillance,  and  navigation 
facilities.  In  addition,  wind  shear  and  wake 
vortex  data  would  be  added  to  each  display  at  the 
airports  equipped  with  these  sensors. 

• The  installation  of  ATCT  (Airport  Traffic  Control 
high  IFR  activity  airports  to  process  the  data  for 
the  consolidated  display,  and  to  provide  information 
on  the  status  of  the  airport  communications,  sur- 
veillance, and  navigation  facilities  for  FAA 
maintenance  personnel  as  part  of  the  Remote  Main- 
tenance Monitor  System  (RMSS)  - see  Chapter  2 for 

a discussion  of  RMMS. 

• The  installation  of  Semi-Automated  Meteorological 
Observation  Systems  (SAMOSs)  at  some  high  VFR 
activity  airports  to  aid  the  controllers  by 
automatically  taking  some  weather  observations  and 
distributing  this  data  to  other  ATC  and  NWS  facilities 
via  NADIN. 

• The  installation  of  Automated  Low-Cost  Weather 
Observation  Systems  (ALWOSs)  at  some  medium  VFR 
activity  airports  to  provide  weather  data  via 
an  automatic  VOR  voice  broadcast  to  pilots 
executing  an  instrument  approach,  and  to  provide 
weather  data  to  some  ATC  and  NWS  facilities  via 
NADIN. 


• The  Installation  of  Wind  and  Altimeter  Voice 
Equipment  (WAVE)  systems  at  some  medium  VFR 
activity  airports  to  provide  wind  and  altimeter 
setting  data  via  an  automatic  VOR  voice  broadcast 
to  pilots  executing  an  instrument  approacli.  The 
WAVE  system  is  a subset  of  the  equipment  used  in 
ALWOS . 

Beyond  these  anticipated  Far  Term  improvements,  the  FAA  is 
tentatively  exploring  two  other  improvements: 

• The  possible  utilization  of  Automated  Terminal  Service 
(ATS)  systems  to  provide  air  traffic  control 
services  at  a few  medium  VFR  activity  airports 
without  a Tower  Cab.  ATS  would  consist  of  a 
surveillance  system  (either  ATCRBS  or  DABS)  and 

an  ATS  Processor.  The  ATS  Processor  would  digitally 
process  the  surveillance  data  and  issue  advisories 
to  arriving  and  departing  aircraft  either  by 
computer  generated  voice  messages  or  a DABS 
data  link.  The  advisories  would  be  used  to 
improve  aircraft  safety  in  the  vicinity  of  the 
airport  at  a lower  cost  than  the  installation  of 
a Tower  Cab. 

• The  possible  utilization  of  an  Airborne  Wind 
Shear  System  (AWSS)  to  alert  the  pilot  to  the 
presence  of  wind  shear  during  takeoffs  and  landings. 
There  are  several  possible  airborne  methods  of 
detecting  wind  shear.  The  roost  promising  method 
uses  an  analog  display  which  shows  aircraft  ground 
speed  versus  indicated  airspeed.  With  this  information. 
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the  pilot  could  detect  the  presence  of  wind  shear  and 
adjust  his  airspeed  to  compensate  for  Its  effects. 

4.2  Tower  Cab  Syst em  Connect iv i t^’ 

Figures  4-1,  4-2,  and  4-3  illustrate  the  current  connections 
between  a Tower  Cab  and  the  other  ATC  facilities  and  the 
changes  in  these  connections  due  to  the  anticipated  Near 
Term  and  Far  Term  improvements. 

Two  significant  changes  in  connectivity  will  occur  when  the 
Near  Term  improvements  are  implemented. 

• The  installation  of  the  LLWSAS  will  mean  that  wind 
data  will  be  sent  from  the  LLWSAS  Sensors  to  the 
LLWSAS  Processor  in  the  tower^^  , and  wind  shear 
information  will  be  sent  from  the  Tower  Cab  to  the 
TRACON  by  voice  communications. 

• Similarly,  the  installation  of  VAS  will  mean  that 
wind  data  will  be  sent  from  the  VAS  Sensors  to 
the  VAS  Processor  in  the  tower,  and  longitudinal 
separation  criteria  will  be  sent  from  the  VAS 
Processor  in  the  tower  to  the  TRACON. 

In  the  Far  Term,  seven  additional  changes  in  connectivity  may 
be  made . 

(1)  The  LLWSAS,  VAS,  TIPS,  etc.  systems  will  require  processors 

which  will  be  located  somewhere  in  the  tower  but  not  necessarily 
in  the  Tower  Cab.  For  simplicity,  it  ‘'.is  been  assumed  in  the 
connectivity  diagrams  that  these  processors  are  located  in  the 
Tower  Cab. 
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CURRENT  TO¥fER  CAB  CONNECTIVITY  OIAQRAM 
(HIGH  IFR  ACTIVITY  AIRPORT) 


FIGURE  4-3 

FAR  TERM  TOWER  CAB  CONNECTIVITY  DIAGRAM 
(HIGH  IFR  ACTIVITY  AIRPORT) 


• The  replacement  of  the  LLWSAS  with  the  AWSDS  would 
mean  that  wind  shear  data,  instead  of  surface  wind 
data,  would  be  sent  to  the  tower.  Wind  shear  data 
may  also  be  sent  directly  fri>m  the  AWSDS  Sensor  to 
the  TRACON  If  the  sensor  Is  the  .lolnt  Use  Weather 
Radar  (see  Chapter  7 for  a discussion  of  the  Joint 
Use  Weather  Radar) . 

• The  installation  of  WVAS  wov\ld  mean  that  wake  vortex 
data.  In  addition  to  wind  data,  would  be  sent  to 
the  tower. 

• The  installation  of  Mii-rowave  Landing  Systems  (Ml.Ss) 
with  an  automatic  landlnc  (autoland)  capability 
would  require  that  the  Ti'wer  Cab  furnish  the  MI,S  with 
Information  on  runwav  coiulitlons  and  visibility.  The 
MLS,  In  turn,  would  send  this  data  along  with  MLS 
siting  data  and  current  MLS  status  data  to  the 
approaching  aircraft  vl.a  an  MLS  digital  uplink  (see 
(Jiapter  8 for  .a  discussion  of  MLS). 

• The  replacement  of  FDI'I’  with  Tll’S  would  me.in  that 
flight  plan  dat.a  would  be  exchanged  with  the  ARTtT' 
through  the  TRACON,  r.ather  than  directlv  witli  tlie 
ARTCC.  Other  data,  previously  sent  hv  voice  between 
the  Tower  Cab  .ind  the  TRACON,  wi>uKl  now  hi'  exchanged 
through  Tll’S. 

• The  Installation  of  TAOS  at  a few  high  1 1'R  activity 

airports  would  mean  th.it  aircratt  identity  and  position 
Information  would  be  sent  from  the  TAOS  beacon  i 

interrogators  to  the  Tower  Cab. 


A-IS 


• The  installation  of  VICON  at  most  airports  with  a 
control  tower  would  mean  that  VICON  lighting  control 
signals  would  be  sent  from  the  Tower  Cab  to  the 
VICON  lights  located  at  all  runway  departure  points. 

• The  installation  of  the  TCDD  would  mean  that  digital 
surveillance  data  Instead  of  video  data  would  be 
sent  to  the  Tower  Cab  from  the  TRACON. 

4.3  Tower  Cab  Information  Flow 

This  section  utilizes  Figures  4-4,  4-5,  and  4-6  to  describe 
in  more  detail  the  Impact  of  the  Near  Term  and  Far  Term 
improvements,  briefly  summarized  in  Section  4.1,  on  the 
external  information  flow  and  the  internal  functions  per- 
formed at  each  Tower  Cab. 

4.3.1  Near  Term  Improvements 

There  are  two  significant  Near  Term  Improvements  which  would 
Impact  the  external  information  flow  or  the  Internal  functions 
performed  at  a Tower  Cab  located  at  a high  IFR  activity  airport. 

1.  Vortex  Advisory  System  (VAS) 

As  shown  in  Figure  4-7,  aircraft  in  flight  generate 
counter-rotating  wake  vortices  that  trail  from  their 
wing  tips.  Since  the  strength  of  these  vortices  is 
directly  related  to  the  weight  of  the  aircraft,  the 
utilization  of  large  wide  body  jet  aircraft  in 
recent  years  has  created  a potential  safety  problem 
in  the  vicinity  of  airports  where  aircraft  follow 
other  aircraft  at  relatively  close  distances.  The 
FAA  has  temporarily  solved  this  problem  by  adopting 
greater  longtudinal  separation  (3  to  6 nautical  miles) 
between  arriving  aircraft  as  a fucntion  of  aircraft  type. 


INPUTS 


FUNCTIONS 


OUTPUTS 


FROH  WEATNER  sensors 

• WIND»  PRESSURE, 

TEKPSIATURB,  CEILING, 

AND  VISIBILITY  DATA 

FROM  TRACON 

• COORDINATION 

• ARRIVAL  SEQUENCE  DATA  AND  ARRIV- 
AL  FLICHT  PROGRESS  STRIP  DATA 

• HANDOPPS 

• WEATHER  DATA 

• ASR/ATCRBS  SURVEILUNCE  DATA 

FROM  ARTCC 

• PLIGHT  PLAN  AND  PLIGHT 
PROGRESS  STRIP  DATA  (PDEP) 

FROH  ASDE-2 

• BROADBAND  (VIDEO)  AIRCRAFT 
RETURNS  (RANGE,  AZIMUTH) 

FROH  AIRCRAFT  (AIR  CREW) 

• PLIGHT  PLANS,  REQUESTS  FOR 
PP  CHANGES 

• REQUESTS  FOR  CLEARANCES 

• PIREPS 

• REQUESTS  FOR  INPORUTION 

• PROGRESS  REPORTS 

FROM  GROUND  VEHICLES 

• REQUESTS  FOR  CLEARANCES 

PROM  PLIGHT  SERVICE  STATION  (FSS) 

OR  NATIONAL  WEATHER  SERVICE  (NWS) 

• WEATHER  DATA 

FROM  ATCSCC 

• REQUESTS  FOR  SITUATION  REPORTS 

• ARRIVAL  AND  DEPARTURE 
DELAY  PREDICTIONS 

• ASSISTANCE  IN  HANDLING 
CALAMITIES  OR  IMPENDING 
CALAMITIES 


1.  AIRPORT  TRAFFIC  ARFJk  CONTROL 

(ASR/ATCBI  BRITE) 

• ISSUE  TAKEOFF  AND  LANDING 
CLEARANCES 

• MAINTAIN  SAFE  SEPARATION 
DISTANCES  between  AIRCRAFT 

• EMERGENCY  ASSISTANCE 

2.  RUNWAY  AND  TAXIWAY  CONTROL 

(ASDE-2) 

• ISSUE  COmANDS  TO  TAXIING 
AIRCRAFT 

• CONTROL  GROUND  VEHICLES 
ON  RUNWAYS  AND  TAXIWAYS 

3.  FLIGHT  DATA  HANDLING  (FDEP) 

• RECEIVE  n.IGHT  DATA  FROM 
ARTCC 

• DELIVER  INSTRUMENT  CLEARANCES 
TO  DEPARTING  AIRCRAFT 

4.  WEATHER  DATA  GATHERING 

(WEATHER  SENSORS) 

• RECORD  HOURLY  SURFACE 
WEATHER  DATA 

• RECORD  AIRPORT  VISIBILITY 
DATA 

• REQUESTS  PIREPS 

5.  AIRPORT,  WEATHER  DATA 

DISSEMINATION  (ATIS) 

• RECORD  AND  FORWARD 
AIRPORT,  WEATHER  DATA 

6.  AIRPORT  LIGHTING  CONTROL 

• CONTROL  APPROACH,  RUNWAY 
AND  TAXIWAY  LIGHTS 


TO  TRACON 

• COORDINATION 

• HANDOFFS 

• WFU^THER  AND  AIRPORT  DATA 

• AIRPORT  WEATHER  SENSOR  DATA 

TO  ARTCC 

• FLIGHT  PLAN  DATA  (FDEP) 

TO  VORTAC  OR  VHF/UHF  TRANSMITTER 

• RECORDED  ATIS  MESSAGE 
(AIRPORT,  WEATHER  DATA) 

TO  AIRCRAFT  (AIR  CREW) 

• CLEARANCF 

• FP  MODIFICATION 

• INSTRUCTIONS,  ADVISORIES 

• REQUESTS  FOR  PIREPS 

TO  GROUND  VEHICLES 

• CLEARANCES 

• INSTRUCTIONS,  ADVISORIES 

TO  FLIGHT  SERVICE  STATION  (FSS) 

• WFJ^THER,  AIRPORT  DATA 

TO  NATIONAL  WEATHER  SERVICE  (NWS) 

• WFATHER  DATA 

TO  AIRPORT  LIGHTS 

• ADJUSTMENTS  FOR  APPROACH, 
RirNWAY  AND  TAXIWAY  LIGHT 
INTENSITY 

TO  ATCSCC 

• SITUATION  REPORTS 

• REQUESTS  POR  ASSISTANCE 
IN  HANDLING  CALAMITIES  OR 
IMPENDING  CALAMITIES 


FIGURE  M 

CURRENT  TOWER  CAR  FUNCTIONS 
(NIGH  IFR  ACTIVITY  AIRPORTS) 
FUNCTIONAL  INFORMATION  FLOW  DIAGRAM 
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INPUTS 


H'Nl  THINS 


miTPTTS 


FROM  WF^THER  SENSORS 

• WIND.  PRESSURE, 

TEMPERATURE,  CEII.INO, 

AND  VISIBILITT  DATA 

FROM  TRACON 

• OOORDINATION 

• ARRIVAL  SEQUENCE  DATA  AND  ARRIV- 
AL FLIGHT  PROGRESS  STRIP  DATA 

• HANDOFFS 

• WEATHER  DATA 

• ASR/ATCRRS  SURVEILLANCT  DATA 
FROM  ARTCr 

• n iC.HT  PLAN  AND  FLIGHT 
PRlV.RESS  STRIP  DATA  (FDEP) 

FROM  ASDE-2 

■ RROADRAND  (VIDEO)  AIRCRAFT 
RETl'RNS  (RANGE,  AZIMUTH) 

riMv  ;.'wsA.‘i  sjwsoN.s 

■ vrxr  ?tTA 

FF^H  YAS  SSXSORF 

• vmr  FATA 

FROM  AIRCRAFT  (AIR  CREW) 

■ FLIGHT  PLANS,  REQUESTS  FOR 
FP  CHANCES 

• REQUESTS  FOR  CLFARANCES 

• PIREPS 

• REQUESTS  FOR  INFORMATION 

• PROGRESS  REPORTS 

FROM  GROUND  VEHICLES 

• REQUESTS  FOR  CLEARANCES 

FROM  AfTOMATEP  FLKIT  SFXVICF 
:!TATIO»  (AFSF)  OR  NATIONAL  HEATHER 
SERVICE  (NUS) 

• HEATHER 
FROM  ATCSCC 

• REQUESTS  FOR  SITUATION  REPORT 

• ARRIVAL  AND  DEPARTURE 
DEIJIV  PREDICTIONS 

• ASSISTANCE  IN  HANDLING 
CALAMITIES  OR  IMPENDING 
CALAMITIES 


1.  AIRPORT  TRAFFIC  AREA  CONTROL 
(ASR/ATCBI  HRITF) 

• ISSUE  TAKFOFV  AND  lANDlNC. 

Cl  FARANCFS 

m MAINIAIN  SAFE,  SFPARAriON 
DISIAVCES  RETHEEN  AIRCRAFT 

rvA.vi 

• aiERGENCY  ASSISTANCE 

3.  RUNHAV  AND  TAXIHAY  CONTROL 
(ASDE-2) 

• ISSUE  Cl»«ANIIS  TO  TAXIING 
AIRCRAFT 

• CONTROL  GROUND  VQIICLES 
ON  RUNWAYS  AND  TAXIHAY S 

),  FLIGHT  DATA  HANDLING  (FDEP) 

• RECEIVE  FlimT  DATA  FROM 
ARTCC 

• DELIVER  INSTRUMENT  CLEARANCES 
TO  DEPARTING  AIRCRAFT 

4.  WEATHER  DATA  GATHERING 
(HEATHER  SENSORS) 

• RECORD  HOURLY  SURFACE 
WEATHER  DATA 

• RECORD  AIRPORT  VISIBILITY 

DATA 

• REQUEST  PIREPS 

• MONITOR  HIND  SHFAR  (LUYSAF) 

5.  AIRPORT,  WFATHER  DATA 
DISSEMINATION  (ATIS) 

• RECORD  AND  FORWARD 
AIRPORT,  WEATHER  DATA 

6.  AIRPORT  LIGHTING  CONTROL 

■ CONTROL  APPROACH,  RUNWAY 
AND  TAXIHAY  LIGHTS 


FIGURE  4-5 

NEAR  TERM  TOWER  CAB  FACILITIES 
(HIGH  IFR  ACTIVITY  AIRFORTS) 
FUNCTIONAL  INFORMATION  FLOW  DIAGRI 


TO  TKACON 

• COORDINATION 

• HANIXIFFS 

• WEATHER  AND  AIRPORT  DATA 

• AIRPORT  HEATHER  SENSOR  DATA 

• .’.'NJ/nT'.’.VAL  SET’AA'Ar.L'A' 
.■.‘■:-rFFIA  (FA.'M 

« k'lxr  fffaf  fata  himsaf' 

TO  ARTCC 

• FLIGHT  PIAN  DATA  (FDEP) 

TO  VORTAC  OR  VHF/UHF  TRANSMITTER 

• RECORDED  ATIS  MESSAGE 
(AIRPORT,  HEATHER  DATA) 

TO  AIRCRAFT  (AIR  CREW) 

• CLEARANCES 

• FP  MODIFICATIOM 

• INSTRUCTIONS,  ADVISORIES 

• REQUESTS  FOR  PIREPS 

TO  GRlRiND  VEHICLES 

• CLEARANCES 

• INSTRUCTIONS,  ADVISORIES 

TO  AI.-.-YYMTK'  FtWAT  SENCICF 

FTAriMF  (AFSSI 

• WKATHFR,  AIRPORT  DATA 

TO  NATIONAL  HEATHER  SERVICE  (NWS) 

• HEATHER  DATA 
TO  AIRPORT  I. UMTS 

• ad.iustments  for  approach, 

RUNWAY  AND  TAXIHAY  LIGHT 
INTENSITY 

TO  ATCSCC 

• SITUATION  REPORTS 

• REQUESTS  FOR  ASSISTANCE 
IN  HANDLING  CAIAMITIES  OR 
IMPENDING  calamities 

• AFKn-Al  ASr  r.TKN.srOA' 

me.s.sai:e5 


4-18 


INPlTb 


FROM  WFATHER  SENSORS 

• WIND,  PRESSl’RF. 

AIRPORT  TRAFFIC  AREA  CiWRO! 

rTYV’r; 

TEMPERATVRE,  CEILINC, 

• ISSUE  TAKIOEE  AND  IJ^NIUN* 

AND  VISlBIim  DATA 

CLEARANCES 

• MAINTAIN  SAFI  SEPARATION 

FHlXI  TRATON 

DISTANCES  BETWEEN  AIRCRAFT 

• IIH)RDINATI0N 

• ARRtVAl.  SEQt'ENCE  DATA  AND 

• miM^FNCY  ASSISTANCE 

FLIlMT  DATA  (TIT;') 

2. 

RltNWAY  AND  TAXIWAV  ClNTlRiH. 

• HAMDOFFS  (TrPS) 

• WtATHEF  DATA  (TTr$’ 

WITH  TAG!!,  Vj  VN) 

• ASR/rm-  DICITAl  SCRVElLLANrE 

• ISSUE  KYfUNDS  TO  TAXI  INC 

DATA 

AIRCRAFT 

• (TTNTROl  i;Rrt!ND  VEMlCIES  »>N 

ER\1H  A:'rF-^r'TACS 

RUNWAYS  AND  TAXIWAYS 

• RROADIAND  (VIDFO)  AIRCRAFT 

RETVRNS  (KANCE,  AZIMUTH. 

). 

El  ICHT  lUTA  HANDl  INC. 

.•.•'Furrrry) 

• RECEIVE  El  U:HT  DATA  FROM 

TRAt'ON 

Fh'CM 

• WIND  SHEAR  DATA 

• DEI  IVER  INSTRI^MENT  CLEIARANCES 
DFPARTIIA:  AlRCRAEl 

Kh\M  I.V4:> 

4. 

WEIATHER  DATA  tW(THERlNi; 

(WHATHfR  SISSORS) 

• WAXT  VOFTFX  ?ATA 

• RECi»RD  H(X  RLY  SURFACE 

WEATHER  DATA  iAiT) 

FROM  VAS  SENSORS 

• RECORl'  AIRPORT  VlSIBUm 

• WIND  DATA 

DATA  (AkT) 

• REQUEST  PI REPS 

ERiYI  AIRCRAFT  (AIR  CREW) 

• MONITOR  WIND  SHEAR  W'lV' 

• FUIi:HT  PlJmS,  RFQl'FSTS  FOR 

S, 

AIRIVRT,  WFATHER  DAlA 

EP  CHAMCFS 

DISSEMINATION  rAllS, 

• REQUESTS  FOR  Cl  EUYRANCES 

• PI REPS 

Arxii.::Asy  :'a:a'. 

• REQUESTS  FOR  INFORMATKYI 

• RECORl>  AND  FORWARD 

• PROCRFSS  REPORTS 

AIRPORT,  WEATHER  DATA 

FRlY(  CKiX’ND  VEHICI  FS 

6. 

AIRPORT  llt;HTlNC  CONTROl 

• REQUESTS  FOR  Cl.EAKANCES 

mOM  AFSS  OR  NWS 

• WFATHER  DATA 

• a>NTROl  APPROACH,  RUNWAY 

AND  TA.\IWAY  1 IC.HTS 

FIGURE  4>« 

FAR  TERM  TOWER  CAB  FACILITIES 
(HIGH  IFR  ACTIVITY  AIRPORTS) 
FUNCTIONAL  INFORMATION  FLOW  DIAGRAM 


(X»TPirrs 


TO  TRAl  ON 

• l'iK>IU)lNATUXI 

• HANDorrs  mr;-» 

• WEATHF*.  AIIUH>RT  DATA  (TH'S) 

• AlRPl'tRT  WEATHFJl  SENSOR  DATA 

• .%Wi;r7f/r7WAf.  .‘^FTAItATIiyi 
<'fi:TKftJA  fUVASi 

• WIND  SKFAK  DATA  (AVSrr) 

TO  VlNITAC  OR  VHF/IIHF  TRANSHITTFK 

• RFOORDFl)  AT  IS  HFSSACF 
(AlKWRT,  UF.ATHFR  DAFA) 

TO  AIRCRAFT  (AIR  CREW) 

• CIFIARANCFS 

• rV  MODI KICAI IONS 

• INSTRI’CTIONS,  ADVISORIES 

• RF-OCESTS  FOR  PI  REFS 

"Y'  ML' 

• ^L-  AI’XII:AFY  rATA 
:A':.Vi>Ar,  fA'r.T'.v.^F 

TO  ORlH'Nl)  VEHin.ES 

• ( I KARANCES 

• INSTRUCTIONS,  AI'VISORIES 

Tl'  ACnXlATFn  Fl.lOHT  SERVICE 
STATION  (AESS) 

• WEATHER,  AIRPORT  DATA 

TO  NATUWAI  WEATHER  SERVICE 
(NWSI 

• WEATHER  DATA 

TO  AlRPt^RT  l lOHTS 

• AIVU  STMKNTS  EVR  APPRi'Al'H, 
Rl’NWAY  AND  TAXIWA)  I lOHT 
INTENSITY 

r.’.'.w  iL'^rr 

• r.WT^v:  •?;  ;,V4.V? 
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FIGURE  4-7 

VORTEX  ADVISORY  SYSTEM  (VAS) 


t 


\ 

\ 
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To  improve  the  capacity  of  some  high  IFR  activity 
airports,  the  FAA  plans  to  install  a VAS  (Reference 
4-1)  at  the  airports.  VAS  does  not  detect  the  presence 
of  the  wake  vortices  but  rather  the  magnitude  and 
direction  of  the  wind.  It  then  estimates  whether  the 
current  wind  conditions  are  strong  enough  to  dissipate 
or  move  these  vortices  away  from  the  approach  path. 

VAS  is  being  designed  to  reduce  the  longitudinal 
separation  between  arriving  aircraft  to  3 nautical 
miles  for  all  types  of  aircraft  when  the  wind's  magnitude 
exceeds  a threshold  value  which  varies  as  a function 
of  wind  direction. 

VAS  will  consist  of  three  Sensors  along  each  approach 
path  that  will  be  monitored,  a VAS  Processor  In  the  tower, 
and  VAS  Displays  In  the  Tower  Cab  and  TRACON.  The  VAS 
Sensors  will  be  placed  on  50  foot  towers  which  will  be 
located  near  the  middle  markers  associated  with  the 
approach  paths.  The  wind  Information  (magnitude  and 
direction)  will  be  periodically  sampled  and  forwarded  to 
the  VAS  Processor  which  will  utilize  a relatively  simple 
algorithm,  based  upon  the  average  wind  direction  and 
magnitude,  to  determine  the  aircraft  separation  criteria. 

The  air  traffic  controllers  in  the  TRACON  will  utilize 
the  information  presented  on  their  VAS  Display(s)  to 
adjust  the  separation  distance  between  arriving  aircraft. 
When  the  aircraft  are  handed  off  to  the  air  traffic 
controllers  in  the  Tower  Cab,  the  controllers  there  will 
use  the  Information  presented  on  the  VAS  Dtsplay(s)  In 
the  Tower  Cab  to  Insure  that  the  proper  separation 
distances  between  aircraft  are  In  effect  at  the  time. 


If  they  are  not,  the  pilots  may  be  told  to  go  around  for 
another  approach. 


2.  Low  Level  Wind  Shear  Alert  System  (LLWSAS) 

Another  safety  problem  that  effects  aircraft  operating 
in  the  vicinity  of  airports  is  low  level  wind  shear. 

One  of  the  most  common  causes  of  wind  shear  Is  a 
severe  thunderstorm.  This  type  of  wind  shear  is 
accompanied  by  an  increase  In  pressure,  a shift  in 
wind  direction  and  magnitude,  and  a decrease  in  tempera- 
ture. 

To  detect  wind  shear  associated  with  a thunderstorn, 
the  FAA  is  planning  to  install  a LLl.’SAS  (Reference  4-2) 
at  most  high  IFR  activity  airports  to  measure  the  wind’s 
direction  and  magnitude.  This  Information  will  be 
periodically  sampled  at  sensors  deployed  around  the 
airport's  periphery  and  sent  to  the  tower  where  a LLWS.AS 
Processor  will  compare  the  peripheral  wind  information 
with  the  wind  at  the  airport's  center.  If  there  is  a 
vector  difference  of  15  knots  between  the  wind  velocity 
at  any  peripheral  sensor  and  the  center  sensor,  a wind 
shear  alert  will  be  given  to  the  pilots  by  the  air 
traffic  controllers  in  the  Tower  Cab.  The  pilots 
will  then  decide  whether  or  not  to  abandon  their 
approach.  The  controllers  in  the  Tower  Cab  will 
also  notify  the  air  traffic  controllers  in  the  TRACON 
about  the  existing  wind  shear  condition. 

Since  there  is  such  a great  amount  of  similarity  between 
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the  VAS  and  LLWSAS,  the  FAA  is  considering  the  use  of 
common  sensors,  processors,  and  displays  at  those 
airports  where  both  systems  will  be  deployed. 


4.3.2  Far  Term  Improvements 

There  are  five  possible  Far  Term  Improvements  that  would 
Impact  the  external  information  flow  or  the  internal 
functions  performed  at  a Tower  Cab  located  at  a high  IFR 
activity  airport. 

1.  Wake  Vortex  Avoidance  System  (WVAS) 

WVAS  (Reference  4-1)  would  evolve  from  VAS  by  adding  WVAS 
Sensors,  and  modifying  the  ACD  Processor  and  Displays. 
With  these  changes,  the  presence  of  wake  vortices  along 
the  approach  paths  would  be  detected,  tracked,  and 
forecasted  10  to  20  minutes  into  the  future.  This 
information,  in  turn,  would  be  used  by  the  metering 
and  spacing  algorithm  in  the  ARTS  III  Processor  to 
dynamically  adjust  the  longitudinal  separation  between 
arriving  aircraft  to  the  minimum  safe  value. 

A WVAS  Sensor  would  detect  and  track  the  vortices  located 
along  each  approach  path.  Several  types  of  sensors  are 
currently  being  studied  by  tlie  F/VtV  for  use  as  the  W\’AS 
Sensor:  acoutic  doppler  systems,  pulsed  or  CW  lasers, 

and  an  array  of  anemometers.  At  the  present  time,  a 
linear  array  of  anemometers  deployed  at  a right  angle 
to  the  runway  centerline  appears  to  be  the  most  likely 
sensor  choice. 

The  wake  vortex  data  from  the  W\'AS  Sensors  and  the 
wind  data  from  the  VAS  Sensors  would  be  sent  to  the 
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ACD  Processor  located  in  the  tower.  There  the 
data  would  be  processed  to  determine  the  minimum 
longitudinal  separation  between  successive  aircraft 
along  the  approach  path.  This  information  would  then 
be  automatically  forwarded  to  the  ARTS  III  Processor 
in  the  TRACON  for  use  as  an  input  to  the  metering  and 
spacing  algorithm.  Separation  distances  as  low  as 
two  miles  between  aircraft  may  be  pe’miitted  by  WVAS 
under  optimum  conditions. 

2.  Advanced  Wind  Shear  Detection  System  (AWSDS) 

Since  the  LLWSAS  relies  upon  wind  measurements  taken  at 
ground  level,  it  can  only  detect  wind  shear  created  by 
strong  updrafts  and  downdr.afts  such  as  a thunderstorm 
or  a cold  front.  However,  there  is  another  type  of 
wind  shear,  associated  with  warm  fronts  and  low  level 
temperature  inversions,  in  which  the  wind  conditions 
on  the  surface  are  constant  but  different  from  the  wind 
conditions  above,  thereby  creating  a change  in  the  wind 
conditions  encountered  by  an  aircraft  as  it  descends 
during  a landing.  Since  the  AWSDS  Sensor  (Reference 
4-2)  would  directly  measure  the  wind  shear  condition 
along  the  approach  path,  it  could  detect  both  types  of 
wind  shear. 

AWSDS  would  consist  of  an  AWSDS  Sensor  located  at  the 
airport,  the  ACD  Processor  in  the  tower,  and  the  ACD 
Displays  in  the  Tower  Cab  and  TRACON.  The  AWSDS 
Sensor  would  probably  be  the  Joint  Use  Weather  Radar 
described  in  Chapter  7.  However,  it  should  be  noted 
that  the  FAA  is  also  looking  at  pulsed  or  CW  laser 
systems  as  an  alternative  to  the  weather  radar. 
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The  wind  shear  data  would  be  sent  from  the  AWSDS  Sensor 
to  the  ACD  Processor  in  the  Tower  Cab.  The  controllers 
in  the  Tower  Cab  would  be  alerted  to  the  presence  of 
hazardous  wind  shear  conditions  by  the  ACD  Display  driven 
by  the  ACD  Processor.  The  ACD  Processor  would  also  auto- 
matically forward  wind  shear  information  to  the  ACD  Display 
in  the  TRACON  to  alert  the  controllers  there. 


3.  Tower  Automated  Ground  Surveillance  (TAGS)  System 
TAGS  (Reference  A-3)  is  being  developed  for  use  at  a few 
high  IFR  activity  airports  in  order  to  display  flight 
identity  information  on  arrivals  and  departures.  This 
information  would  either  be  placed  on  the  ASDE  Display 
in  addition  to  the  ASDE-3  search  radar  data,  or  possibly 
on  a separate  TAGS  Display. 

The  FAA  is  currently  exploring  several  alternate  TAGS 
configurations.  The  most  likely  configuration  utilizes 
ATCRBS  trilateration  to  provide  aircraft  position  and 
identity  data.  In  this  configuration,  two  or  more  TAGS 
beacon  Interrogators  located  at  an  airport  would  interro- 
gate an  individual  aircraft's  ATCRBS  transponder  at  the 
airport  by  dividing  the  airport's  area  into  small 
rectangular  cells  (150'  by  150')  and  successively  interro- 
gating predetermined  cells  of  interest.  Replies  from 
other  aircraft  at  the  airport  would  be  electronically 
inhibited,  thus  allowing  only  one  aircraft  to  respond 
at  any  given  time. 

The  ATCRBS  transponder  replies  from  each  aircraft  would 
be  received  by  three  or  more  TAGS  beacon  receivers  at 
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the  airport  and  sent  to  the  TAGS  Processor  In  the  tower. 
The  processor  would  use  this  Information  to  determine  tlie 
aircraft's  position.  The  aircraft  Identity  informatli>n 
(beacon  code)  contained  In  the  transponder  replies  would 
be  compared  In  the  TAGS  Processor  with  the  list  of  beacon 
codes  versus  flight  Identity  information  sent  by  TIPS, 
thus  allowing  the  aircraft's  flight  Identity  to  be  dis- 
played on  the  combined  ASDF.-3/TAGS  Display  Instead  of 
beacon  code. 

A.  Visual  Confirmation  of  Voice  Takeoff  Clearance  (VICON) 
VICON  systems  mav  be  added  at  most  airports  with  a control 
tower.  VICON  would  consist  of  a set  of  signal  lights  at 
all  runway  departure  points  and  a control  panel  In  the 
Tower  Cab.  Vllien  the  controller  cleared  an  aircraft  for 
takeoff  via  voice  communications  with  the  pilot,  he  would 
also  turn  on  the  three  VICON  lights  at  the  appropriate 
departure  point  to  confirm  the  clearance.  After  the  air- 
craft had  started  Its  takeoff,  the  VICON  lights  woulu  no 
automatically  turned  off. 

5.  Terminal  Information  Processing  System  (TIPS) 

The  FAA  may  replace  the  FDEP  equipment  In  all  Tower  Cabs 
with  TIPS  equipment  (Reference  A-A)  in  order  to  speed  up 
the  flow  of  flight  plan  and  weather  data,  and  to  eliminate 
the  need  for  flight  progress  strips  by  utilizing  electronic 
tabular  displays. 

TIPS  would  consist  of  a TIPS  Processor  located  In  tlie 
tower  and  TIPS  Displays  located  In  the  TRACON  and  Tower 
Cab.  The  TIPS  Processor  would  Interface  with  the  ARTS 
III  Processor,  the  ARTCC  and  the  TIPS  Displays,  and  would 
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control  the  flow  of  flight  plan  data  between  them.  In 
addition,  TIPS  would  also  distribute  weather  Information 
and  pilot  reports  (PIREPS) . The  TIPS  Processor  would 
forward  weather  Information,  PIREPS,  and  flight  plan 
data  on  arrivals  and  departures  to  the  TIPS  Displays 
In  the  Tower  Cab  where  it  would  be  monitored  and  revised 
by  the  air  traffic  controllers, 

4.4  Tower  Cab  Improvements  Tentative  Implementation  Schedule 
Figure  4-8  provides  a tentative  Implementation  schedule  for 
the  Tower  Cab  Improvements  discussed  previously.  It  should 
be  emphasized  that  this  schedule  may  change  in  the  future 
depending  upon  the  need  and  progress  of  the  individual  projects. 

Information  on  the  Near  Term  improvements  (LLWSAS  and  VAS) 
was  obtained  from  preliminary  budgetary  information  for 
Fiscal  Years  1977  to  1980  (References  4-2,  4-5),  and  infor- 
mation on  the  far  term  improvements  was  obtained  from  the  FAA 
personnel  involved  with  these  projects. 

The  Near  Term  improvements  perform  independent  functions  and, 
therefore,  may  be  deployed  separately.  However,  as  pointed 
out  in  Section  4.3.1,  the  VAS  and  LLWSAS  systems  may  be 
combined  at  those  airports  that  will  receive  both  systems  due 
to  the  similarity  of  the  equipment  required. 

4.5  Tower  Facilities  Interface  Planning  Summary 

A number  of  system  configuration  questions  were  encountered 
during  the  development  of  this  system  description.  Due  to  the 
dynamic  nature  of  the  FAA  E&D  process,  ATC  system  improvements 
evolve  from  a cycle  where  improvements  are  developed,  tested, 
and  implemented  based  on  advances  in  the  state-of-the-art  in 
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technology  and  perceived  changes  in  operational  needs.  This 
results  in  keeping  open  the  various  options  for  implementing 
the  output  of  the  E&D  program  until  it  is  possible  and  timely 
to  make  the  final  implementation  decision.  This  process  also 
has  a tendency  to  cause  a deferral  of  the  detailed  definition 
of  technical  and  operational  interfaces  until  the  time  when 
Implementation  decisions  are  imminent.  In  the  preparation 


of  this  chapter  it  was  necessary  to  make,  or  accept,  a number 
of  assumptions  as  to  what  Improvements  would  be  implemented, 
when  they  would  be  implemented,  how  they  would  function  in 
the  tower  facility,  and  how  they  would  interact  with  other 
facilities.  This  section  identifies  assumptions  and  areas  of 
uncertainty  by  what  are  called  "Open  Items." 

Open  Items  relate  to  major  parts  of  the  ATC  evolutionary 
improvement  program  where  improvements  are  to  be  made  via  the 
F&E  and/or  E&D  program  but  where  final  decisions  have  yet 
to  be  made  as  to  the  specific  course  of  action  to  be  pursued. 
In  most  cases,  an  Open  Item  involves  more  than  one  F&E  and/ 
or  E&D  program  and  involves  questions  of  the  preferred  techni- 
cal approach,  technical  and  operational  interfaces,  or  time 
phasing. 

These  Open  Items  generally  apply  to  two  or  more  ATC  facilities 
as  defined  in  this  document  and,  for  completeness  they  have 
been  cited  in  each  appropriate  chapter.  An  Open  Item  is 
appropriate  to  this  chapter  if  it  Involves  features  or 
functions  of  the  tower  facilities;  however,  it  should  not 
be  Inferred  that  development  and  Implementation  indicated  in 
an  Open  Item  would  necessarily  be  part  of  the  development  and 
implementation  program  for  tower  facilities.  Instead,  they 
might  be  contained  within  the  program  of  another  Interfacing 
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facility.  The  assumptions  made  with  regard  to  the  Open  Items 
are: 

Open  Item  8:  VAS/WVAS  Interface/Interaction  with  ARTS  III 
Metering  and  Spacing  and  En  Route  Metering 

1.  A manual  Interface  will  be  established  between  ARTS 
M&S,  the  Vortex  Advisory  System  (VAS)  and  en  route  meter- 
ing that  will  permit  the  use  of  reduced  longitudinal 
separations  when  the  VAS  indicates  that  wake  vortex 
conditions  are  favorable. 

2.  As  the  VAS  evolves  to  a more  capable  Wake  Vortex 
Avoidance  System  (WVAS)  an  automated  Interface  will  be 
implemented  between  the  cited  system  elements  to  allow 
the  benefits  of  further  reductions  in  longitudinal 
spacing  (possibly  tailored  on  an  aircraft  pair  basis) 
to  be  operationally  realized. 

Open  Item  12;  Terminal /Tower  Display  and  Integration  of 
E&D  Products 

1.  The  existing  terminal  displays  for  visibility,  celling, 
wind,  barometric  pressure,  time,  vortex  advisories,  wind 
shear,  and  the  status  and  control  monitors  for  airport 
communication,  navigation,  and  surveillance  systems 
located  in  TRACONS  and  Tower  Cabs  will  be  Integrated  into 
an  operatic .sc'lly  efficient  design  that  uses  hardware  that 
also  Incorporates  a remote  maintenance  and  monitor  process- 
ing capability. 

2.  Subsequent  to  the  above  system  Improvement,  the  con- 
troller Interface  equipment  located  in  Tower  Cabs  at 
major  airports  will  be  sufficiently  Integrated  with 
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proposed  new  systems  to  permit  an  operationally  efficient 
Installation  of  a full  complement  of  new  equipment 
Including  TIPS,  ASDE-3,  TAGS,  Wake  Vortex  Avoidance 
Systems,  and  Advanced  Wind  Shear  Detection  Systems. 

Open  Item  15;  Voice  Communications  Planning 

1.  Alr-ground-alr  communications  for  the  ARTCCs  and 
major  terminals  will  be  upgraded  In  the  po8t-1982  time 
period  by  implementation  of  the  radio  portion  of  VSCS, 
which  would  be  referred  to  as  RCCS.  In  the  near  term, 

RCAG  tone  control  equipment  for  the  ARTCCs  will  be 
replaced,  possibly  with  a modular  subsystem  that  would 
be  compatible  with  longer  term  RCCS/VSCS  designs.  The 
FSSs,  which  are  assumed  to  remain  unconsolidated,  will 
continue  to  use  switching  and  control  equipment  based  on 
existing  designs.  In  addition,  the  transmitters,  receivers, 
and  antenna  systems  at  all  FAA  ground  sites  will  be 
replaced  with  modern  equipment. 

2.  Ground-ground  communications  would  be  modernized  by 
the  Implementation  of  ground-ground  portions  of  the  VSCS 
system  which  would  replace  the  WECO  300  system  at  ARTCCs, 
and  the  WECO  301  system  at  the  larger  terminals.  The 
existing  small  key  systems  and  call  distributors  at 

FSSs  would  remain  in  place. 

3.  At  some  smaller  terminals  a Small  Voice  Switching 
System  (SVSS)  will  be  implemented,  which  will  provide 
an  integrated  radio  and  ground  voice  communications 
capability. 
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Open  Item  17;  Display  of  Digitized  Surveillance  at 
TRACONs  and  Towers 

1.  ASRs  associated  with  ARTS  IIIA  TRACONs  will  be 
modified  in  the  early  1980s  to  Include  an  ASR  weather 
channel  for  weather  detection  and  processing  and  a Moving 
Target  Detector  for  enhanced  aircraft  detection.  This 
means  that  weather  and  aircraft  surveillance  information 
will  be  in  the  form  of  digitized  data. 

2.  All-digital  displays  will  be  available  at  ARTS  IIIA 
sites  on  a schedule  that  is  compatible  with  displaying 
the  digitized  weather  and  aircraft  data  starting  in  the 
early  1980s. 

3.  No  expansion  of  the  digital  display  capability  at  the 
ARTS  II  and  TPX-A2  locations  will  be  made. 
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s.  AIR  TRAFFIC  CONTROL  SYSTEM  COMMAND  CENTER  j 

The  Air  Traffic  Control  System  Command  Center  (ATCSCC)  described 
in  this  chapter  contains  five  separate  and  distinct  operational 
components  operating  luider  a center  chief.  The  operational  com- 
ponents are: 

• Central  Flow  Control. 

• Airport  Reservation  Office. 

• Central  Altitude  Reservations. 

• Contingency  Command  Post. 

• National  Weather  Service. 

Tliese  five  ATCSCC  components  currently  operate  from  the  System 
Command  Center  located  in  Room  626  of  Federal  Office  Building 
10a  in  Washington,  D. C.  All  of  the  operational  components  are 
manned  by  FAA  employees  except  for  the  Meteorologist  Duty  Officer 
and  his  staff,  assigned  to  the  ATCSCC  by  the  National  Weather 
Service  (NWS). 

Central  Flow  Control  (CFC)  is  to  serve  as  the  focal  point  for: 
evaluating  and  approving  traffic  flow  redistribution;  nationwide 
management  of  air  traffic  flow  and  providing  the  decisive  author- 
ity that  initiates  system-wide  flow  control.  Figure  5-1  identifies 
the  current  CFC  Interfaces  and  capabilities.  Figure  5-2  describes  ^ 

the  current  communications  capability. 

Several  times  a day,  the  CFC  specialists  in  the  ATCSCC  collect 
situational  reports  from  each  Air  Route  Traffic  Control  Center 
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FIGURE  S-1 

CURRENT  CENTRAL  FLOW  CONTROL  CAPABILITIES 


(ARTCC) . These  reports  include  current  and  expected  personnel 
staffing,  local  weather  conditions,  equipment  status,  radio  fre- 
quencies and  a local  assessment  of  real  and  potential  problem 
areas.  The  CFC  specialists  collect  this  information  by  utilizing 
a direct  push-button  callup  and  conferencing  capability  which  con- 
nects all  the  ARTCCs.  In  addition,  Autovon  circuits  and  the 
Federal  Telephone  System  (FTS)  are  available  to  communicate  with 
the  ARTCCs.  The  same  capability  exists  with  all  the  major  Air 
Traffic  Control  Towers. 

CFC  has  seven  primary'  positions  and  one  weather  support  position, 
each  directly  connected  to  the  20  CONUS  ARTCCs  and  19  control 
towors  in  high-activity  terminals.  The  operating  positions  are 
provided  with  inputs  from  the  local  flow  controller  at  each  ARTCC, 
airline  dispatch  offices,  and  the  control  towers.  These  inputs, 
together  with  the  national  weather  picture  and  selected  real-time 
inputs  from  the  20  en  route  computers,  are  applied  to  the  CFC  data 
base  to  project  forecasts  of  air  traffic  activity.  The  CFC  data 
base,  located  in  the  Central  Flow  Jacksonville  Computer,  contains 
the  Official  Airline  Guide  (OAG)  and  locally  entered  (ATCSCC) 
flight  plan  information.  The  CFC  data  base  is  augmented  by  se- 
lected real-time  digital  inputs  from  the  en  route  computers. 

By  coupling  the  en  route  data  with  the  basic  reference  data  ob- 
tained from  the  OAG  and  ATCSCC  inputs,  the  flow  control  special- 
ists at  the  ATCSCC  have  available  automation  support  which  pro- 
vides a capability  to  predict  flow  control  problems  at  15  specific 
major  terminals,  referred  to  as  pacing  airports.  Such  predictive 
accuracy  for  central  flow  control  is  considerably  greater  than 

that  previously  available.  Because  of  the  capability  to  predict  i 

flow  control  problems  with  greater  accuracy,  it  is  possible  to 
implement  required  flow  control  procedures  in  a more  timely  fashion 

5-4 


1 

I 


so  that  traffic  flow  problems  can  be  alleviated.  In  concept, 
this  approach  differs  from  the  reactive  nature  of  the  previous 
capability  wherein  procedures  had  been  implemented  only  after 
traffic  flow  problems  had  surfaced. 

The  CFC  program  provides  basic  data  in  hourly  summary’  form  for 
each  airport's  arrivals  and  departures,  simulated  delay  prediction 
reports  and  flow  control  reports  that  are  used  in  the  Quota  Flow 
and  Fuel  Advisory  Departure  flow  control  procedures. 

Analysis  of  the  CFC  output  messages  are  made  by  the  CFC  specialist 
and,  if  warranted,  traffic  forecasts  and  traffic  quotas  are  for- 
warded to  the  appropriate  ARTCC  via  Center  B teletypewriter  or 
directly  to  an  ARTCC  and  major  terminal  via  telephone. 

The  Airport  Reservation  Office  (ARO)  is  designed  to  relieve  con- 
gestion at  the  four  highest  activity  airports.  Reservations  to 
and  from  LaGuardia,  John  F.  Kennedy,  Washington  National  and 
O'Hare  airports  are  made  for  a 60-minute  period  beginning  with 
the  first  second  after  the  hour  for  high  activity  hours. 

Coimnerclal  air  carriers  receive  the  bulk  of  the  allocations 
based  upon  the  published  schedules.  Additional  sections  of  a 
scheduled  flight  (e.g.,  shuttles)  carry’  the  same  reservation 
as  the  scheduled  flight  regardless  of  the  number  of  sections. 

Each  afternoon,  a courier  from  the  Airline  Scheduling  Committee 
delivers  requested  modifications  to  the  schedules.  The  ARO  co- 
ordinates with  the  affected  airports  and  makes  adjustments  as  may 
be  necessary.  Air  taxis  receive  a second  allocation  (also  based 
on  schedules)  with  general  aviation  and  the  military  receiving 
those  allocations  that  remain. 
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The  ARO  uses  listings  provided  by  CFC  of  air-carrier  aircraft 
arriving  at  the  four  major  terminals  and  Inserts  reservations 
into  any  remaining  vacant  slots  as  non-air  carrier  pilots  call 
in  requests  to  the  ATCSCC.  In  the  event  that  a slot  is  not 
available,  the  closest  time  slot  is  proposed.  If  no  slot  is 
available,  the  request  is  denied.  Reservations  are  entered 
into  the  CFC  data  base. 

The  purpose  of  Central  Altitude  Reservation  Function  (CARF)  is  to 
centralize  the  responsibility  for  efficiently  allocating  portions 
of  airspace  to  military  and  civil  users  within  its  jurisdictional 
areas.  Through  the  use  of  airspace  reservations,  the  movement  of 
aircraft  is  expedited  and  the  total  handling  capacity  of  the  air 
traffic  control  system  is  greatly  increased. 

The  CARF  exists  primarily  to  support  the  military  and  to  provide 
coordination  with  the  local  flow  specialists  at  the  individual 
ARTCCs  by  providing  detailed,  easily  interpreted  views  of  pending 
military  exercises  Including  air  refueling  operations,  rocket  and 
missile  firings,  and  VIP  flights  which  require  airspace  protection 
These  flights  may  cross  or  traverse  regularly  controlled  airspace 
in  a way  which  would  make  their  presence  unsafe  for  civil  aircraft 
and  vice  versa.  These  missions  may  consist  of  a solitary  aircraft 
or  a flight  of  two  or  more  aircratt.  A suitable  protected  three- 
dimensional  envelope  in  the  airspace  is  provided  by  this  function. 
In  addition,  a large  envelope  will  be  provided  around  each  air- 
craft during  the  term  of  the  mission.  The  size  of  envelope  is 
determined  by  the  type  of  mission. 

CARF  has  the  authority  to  allocate  defined  airspace  within  the 
CONUS,  Alaska  and  Hawaii  and  oceanic  centers.  In  addition,  CARF 
serves  as  the  United  States  coordination  agency  for  processing 
airspace  reservation  requests  which  will  traverse  foreign  airspace 


Reservations  for  these  special  uses  of  the  controlled  airspace  are 
made  prior  to  the  beginning  of  the  flight  or  exercise  by  the  cogni- 
zant military  operations  headquarters  (e.g.,  Department  of  Defense 
(DOD),  Strategic  Air  Command  (SAC),  Tactical  Air  Command  (TAG), 
North  American  Air  Defense  Command  (NORAD),  etc.)*  Generally, 
the  requests  for  protected  airspace  are  made  well  in  advance  of 
the  proposed  event,  allowing  adequate  time  for  notification  and 
coordination  between  the  impacted  facilities  (e.g.,  ARTCCs,  Ter- 
minals, Military  Operations,  etc.)  by  CARF. 

The  Contingency  Command  Post  (CCP)  is  installed  in  a soundproofed, 
glass  enclosed  room  that  overlooks  the  System  Command  Center.  It 
is  designed  to  become  activated  when  a major  calamity  occurs  some- 
where within  Che  air  traffic  control  system.  A calamity  such  as 
a catastrophic  failure  at  one  of  the  ARTCCs  would  require  coordi- 
nation with  controllers  at  each  of  the  adjacent  ARTCCs  to  adjust 
sector  coverages  to  the  extent  possible  to  assure  safe  transit  of 
aircraft  through  the  airspace  normally  controlled  by  the  failed 
center.  The  CCP  is  activated  to  assure  unimpeded  operation  of 
CFC  during  the  time  required  to  effect  and  maintain  coordination 
with  the  affected  centers. 

The  operational  aid  provided  in  support  of  the  Contingency  Command 
Post  (CCP)  is  in  the  form  of  direct  access  telephone  channels  to 
each  ARTCC  (20)  or  control  tower  at  high-activity  terminals  (19). 
Additionally,  limited  dialing  capability  is  provided  for  confer- 
encing up  to  40  locations  on  one  call.  Rear-screen  projectors 
are  also  provided  which  utilize  automated  slide  selection.  The 
communications  channels  available  to  the  Contingency  Command  Post 
are  also  available  for  use  by  the  other  functions  within  the 
ATCSCC. 
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The  data  provided  to  the  Meteorologist  Duty  Officer  and  his  staff, 
assigned  to  the  ATCSCC  by  the  National  Weather  Service,  consists 
of  weather  data  assembled  and  correlated  from  several  sources, 
making  available  to  air  traffic  personnel  a surface  analysis  of 
existing  weather,  the  upper-air  situation,  the  orientation  of 
the  jet  stream,  identification  of  areas  associated  with  clear- 
alr  turbulence,  and  forecasts  of  terminal  conditions.  Weather 
t charts  of  the  upper-air  conditions  (including  winds  and  precipi- 

tation) are  received  from  the  National  Meteorological  Center  on 
an  NWS  facsimile  circuit.  Some  of  these  charts  are  transferred 
to  transparancles  and  are  displayed  on  the  wall-size  screens  by 
the  rear-screen  projectors.  Weather  observations  and  forecasts 
are  received  on  a 1200-baud  teletypewriter  circuit  from  the  Weather 
Message  Switching  Center  (WMSC).  A medium  speed  (850-baud)  data 
circuit  provides  forecasts  of  high  winds  from  the  Severe  Weather 
Labs.  Facsimile  prints  (Thermo fax)  of  radar  displays  from  30 
remote  weather  radar  sites  are  provided  over  dialed  telephone 
circuits.  The  Geostationary  Operational  Environmental  Satellite 
(GOES)  provides  pictures  of  short-term  development  and  movement 
of  cloud  systems  over  the  48  contiguous  United  States  at  30- 
mlnute  intervals.  National  Oceanic  and  Atmospheric  Administra- 
tion's (NOAA's)  National  Environmental  Satellite  Service  trans- 
mits the  satellite  picture  data  over  telephone  lines  to  the 
ATCSCC.  The  ATCSCC  can  retransmit  this  picture  data  to  14  ARTCCs 
by  telecopier  in  less  than  five  minutes. 

Voice  communications  and  data  communications  used  by  the  ATCSCC 
are  described  in  Chapter  9.  Messages  generated  in  the  ARTCCs 
for  use  by  CFC  are  described  in  Chapter  2. 
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S.l  ATCSCC  Improvomouts 

n\e  fiiturt!  ^»utomati^)n  improvi'imMUs  witl\ln  tin-  ATl'SCC  an-  basi- 
cally enhancements  to  CFC  through  ti\o  addition  of  fut\i.a  lonal 
modules,  the  replaceiiK'nt  of  tl\e  iledlcated  Cl'C  i vimmunlcat  Ions  with 
the  general  pui^iose  National  Airspace  Data  Interchange  Network 
(NAhlN) , the  automation  of  the  ARO,  and  pri'vldlng  an  automated 
plotting  system  for  CARF.  I'he  Improvements  ti'  CFt;  are  expected 
to  result  In  an  expanded  and  Improved  data  base  that  Is  expected 
to  provide  a forecasting  or  predicting  capability  to  assure  that 
all  significant  flow  control  problem  areas  are  recognized  early 
enough  to  enable  flow  adjustments  to  be  nvide  to  ellmlnatt>  the 
problem  or  minimize  Its  effects  on  the  natioital  flow  control 
picture  while  minimizing  luniecessary  flow  adjustments  and  f.tlse- 
alarm  conditions.  The  CFC  Imprtwements  are  expecteil  to  be  made  on 
an  evolutionary  basis  especially  as  more  experience  Is  gained  In 
the  operation  of  the  simulation  functions  and  the  manipulation  of 
the  data  base.  The  Improvements  are  envisioned  to  be  In  the  ex- 
pansion and  modification  of  the  CFC  data  base,  refinements  In 
traffic  loading  analysis  and  simulations.  Improved  reliability. 
Introduction  of  graphics  capabilities  for  CFC  specialists,  and 
expanded  conmuutlcat  Ions  capabilities. 

Near  Term  software  Improvements  for  Central  Flow  Control  will 
provide  added  functional  capabilities.  Fiutctlons  being  con- 
sidered for  Near  Term  CFC  enhancements  Include:  output  message 
edit  capability  where  review  of  output  messages  may  be  accom- 
plished at  the  ATCSCC  and  changes  made.  If  necessary,  prior  to 
output  on  the  communications  network;  CF'C  output  messages  di- 
rected onto  the  teletypewriter  network  from  either  the  ATCSCl’ 
or  CFJC  based  upon  an  operator  request  or  program  control; 

General  Information  message  Input  using  the  available  commimlca- 
tlons  network;  and  additional  Inputs  from  en  route  and/or  terminal 
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facilities  (e.g.,  progress  reports,  arrival  messages,  diversion 
messages,  etc.).  Additional  functions  also  being  considered  to 
be  provided  include:  traffic  load  predictions  for  en  route 
fixes  and  activation  of  international  flights.  It  is  antici- 
pated that  the  implementation  of  new  CFX]  features  will  occur 
cyclically  based  upon  the  previous  phases  capabilities,  future 
system  requirements  and  availability  of  new  system  data  sources 


or  functions. 


By  adding  these  additional  in^vuts  to  the  data  base  and  refining 
the  forecasting  techniques,  it  is  expected  that  CFC  will  improve 
the  activity  forecasts  and  permit  more  timely  actions  to  take 
place  which  will  minimize  congestion  around  all  domestic  ter- 
minals and  in  en  route  airspace,  reduce  airborne  delays,  and 
manage  traffic  flow  with  greater  precision  than  is  possible 
today. 


Additionally,  the  present  CFC  dedicated  communications  network 
shown  in  Figure  5-2  may  be  replaced  with  NADIN  II  when  it  la  im- 
plemented (see  9.1.2).  The  integration  of  ATCSCC  digital  commu- 
nications into  NADIN  can  provide  for  the  expansion  of  CFC  data 


collection  and  for  the  broader  dissemination  of  Central  Flow 


Control  and  other  ATCSCC  reports  or  decisions. 


Near  Term  Improvements  to  ARO  Include  the  automation  of  the  func- 
tion through  the  use  of  the  NADIN  communications  with  the  CFC 


data  base.  The  ARO  function  has  been  relocated  to  the  CFJC  fa- 


cility at  the  Jacksonville  ARTCC.  The  automated  ARO  function 
will  be  accomplished  through  the  use  of  the  CFC  data  base  which 
will  enable  reservations  to  be  entered  through  an  ARO  operator's 
keyboard  for  those  flights  expected  to  arrive  at  one  of  the  four 
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reservation  controlled  terminals  when  a slot  time  is  available. 
Monitoring  of  available  slots  within  the  CFC  data  base  will  be 
possible  through  the  CFC  arrival  list  routine  which  will  include 
all  previously  reserved  air  carrier  flights,  as  well  as  any  sup- 
plementary air  carrier  flights,  general  aviation  and  military 
flights  which  have  been  granted  reservations  by  the  ARD  operator. 

An  automatic  plotting  system  will  be  provided  to  the  CARF  during 
the  Near  Term.  This  function  will  be  relocated  to  the  CFJC 
facility  at  the  Jacksonville  ARTCC  early  in  the  Near  Term.  The 
CARF  plotting  function  will  be  provided  through  the  use  of  the 
CRT  graphics  capabilities  of  CFC.  Plots  will  be  presented  to 
the  CARF  operation  that  compare  routes,  altitudes,  and  areas 
of  high  traffic  activity  against  all  other  CARF  requests  pre- 
viously entered  Into  the  system  to  assure  that  no  conflicts  re- 
sult In  the  altitude  reservations  functions. 

Table  5-1  contains  a summary  of  the  Improvements  in  the  ATCSCC 
for  the  Near  Term.  Far  Term  improvements  have  not  been  defined. 
All  of  the  improvements  that  have  been  Identified  are  In  CFC, 
hence.  Table  5-2  Is  provided  to  Identify  the  envisioned  Improve- 
ments In  CFC  features  In  svunmary  form. 

5.2  ATCSCC  System  Connectivity 

Figures  5-3  and  5-4  show  the  interfacility  connectivity  for  the 
Current  aiid  Near  Term  ATCSCC,  respectively.  As  these  figures 
illustrate,  except  for  the  addition  of  FSDPS,  the  connectivity 
for  the  ATCSCC  remains  constant  through  the  Near  Term.  The 
changes  noted  on  Figure  5-4  result  from  the  CFC  functional  ad- 
ditions, the  replacement  of  the  dedicated  CFC  digital  data  com- 
munications with  NADIN  II  and  NADIN  III  (for  the  FSS  and  military 
base  operations)  and  the  relocation  of  ARO  and  CARF  to  the  Jack- 
sonville ARTCC. 


FIGURE  5-3 

CURRENT  ATCSCC  CONNECTIVITY  DIAGRAM 


FIGURE  5-4 

ATCSCC  CONNECTIVITY  DIAGRAM 


The  functional  changes  Include:  the  addition  o^  progress  re- 
port, arrival,  and  diversion  messages  together  with  general  in- 
formation messages  to  the  message  repertoire  between  the  ARTCCs 
and  CFJC;  the  addition  of  international  flight  plan  information 
to  the  CFC  data  base  and  the  additional  requests  (and  results) 
resulting  from  additional  data  base  information  (fix  loading 
results,  etc.),  or  hardware  changes.  The  comnunications  change 
to  NADIN  II  and  NADIN  III  provides  expanded  capabilities  for 
ATCSCC  data  collection  and  a wider  dissemination  of  information, 
reports,  and  decisions. 

5.3  ATCSCC  Information  Flow 

Figures  5-5  and  5-6  contain  the  infomujtion  flow  for  the  Current 
ai»d  Near  Term  ATCSCC,  respectively.  The  functions  to  be  provided 
by  the  ATCSCC  are  identical,  however  the  changes  to  the  CFC  data 
base  and  comnunications  are  identified  in  Figure  5-6. 

In  Figure  5-5,  the  Current  ATCSCC  information  flow  diagram,  each 
function  performed  within  the  ATCSCC  is  identified  and  the  inputs 
and  outputs  associated  with  each  function  are  identified. 

For  CFC,  the  three  types  of  messages  transmitted  to  the  ATCSCC 
from  the  20  CONUS  ARTCCs  are  identified.  The  local  inputs  to 
CFC  are  the  keyboard  entered  messages  a CFC  Specialist  may  nvtke 
to  the  CFJC  for  the  generation  of  an  output  message  or  a nx>difl- 
cation  to  the  CFC  data  base.  Types  of  outputs  that  can  result 
from  a Specialist's  entries  are  listed  under  the  headings  "Local 
Outputs"  (within  ATCSCC)  or  "Remote  Outputs"  (to  CFJC).  The 
local  output  messages  are  directed  to  the  Specialist's  console 
or  other  ATCSCC  output  device  (e.g.,  medium  siieed  printer  or 
teletypewriter  reperforator).  The  remote  outputs  are  directed 
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FIGURE  S-5 

CURRENT  AIR  TRAFFIC  CONTROL  SYSTEM  COMMAND  CENTER 
INFORMATION  FLOW  DIAGRAM 


FIGURE  5-6 

NEAR  TERM  AIR  TRAFFIC  CONTROL  SYSTEM  COMMAND  CENTER 
INFORMATION  FLOW  DIAGRAM 
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to  selected  devices  (e.g. , Specialist's  Console,  high-speed 
printer,  or  teletypewriter  reperforator)  located  at  the  CFJC. 
Analysis  of  the  output  messages  are  made  by  the  Central  Flow 
Control  Specialists  and,  if  warranted,  traffic  forecasts,  traf- 
fic quotas,  and  FAD  information  are  forwarded  to  the  appropriate 
ARTCC  via  Center  B teletypewriter  or  directly  to  an  ARTCC  and 
pacing  airport  via  telephone. 

After  determining  the  air  carrier  reservation  allocation,  the 
Airport  Reservation  Office  (ARO)  uses  arrivals  listings  from 
Central  Flow  Control  to  perform  the  ARO  function  at  the  four 
major  terminals.  Reservations  for  non-air  carrier  flights  are 
made  by  the  pilot  requesting  a slot  at  one  of  the  designated 
busy  airports  directly  to  the  ATCSCC.  A confirmation  or  denial 
of  the  requested  slot  is  made  to  the  pilot,  or  an  alternate  time 
is  provided. 

Requests  for  reservations  for  special  use  of  controlled  airspace 
are  made  by  the  military  to  the  ATCSCC.  The  Central  Altitude 
Reservations  Function  (CARF)  approves  or  disapproves  the  requests 
well  in  advance  of  the  proposed  event.  Approved  reservations 
are  coordinated  between  all  the  Impacted  facilities  (e.g.,  ARTCCs, 
Terminals,  Military  Operatioas,  etc.)  to  ensure  tlwt  adequate 
protected  airspace  is  provided  in  concert  with  the  type  of  mls- 
s ion. 

Requests  for  assistance  in  handling  impending  crisis  are  made  to 
the  Contingency  Command  Post  (CCP)  where  policy  assistance  and 
advisories  are  provided  together  with  communications  monitoring 

O 

until  the  problem  is  resolved  or  the  cognizant  field  facility 
can  handle  the  problem. 
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In  Figure  5-6,  the  Near  Term  ATCSCC  information  flow  diagram, 
it  can  be  seen  that  there  is  no  change  in  the  CCP  or  NWS  func- 
tion's information  flow.  In  the  CFC  function,  changes  result 
from  modifications  or  additions  to  the  data  base  and  changes  in 
communications  which  permit  broader  distribution  of  forecasts 
and  analysis  which  are  of  the  same  type  as  at  present  but  con- 
tain more  precision.  Changes  to  ARD  result  from  the  automation 
of  the  function  and  its  relocation  to  the  CFJC  facility  at  the 
Jacksonville  ARTCC.  Changes  to  CARF  result  from  the  addition  of 
an  automatic  plotting  system  and  the  relocation  of  the  function 
to  the  CFJC  facility  at  the  Jacksonville  ARTCC. 

5.4  ATCSCC  Tentative  Implementation  Schedule 

As  shown  in  Figure  5-7,  no  specific  times  have  been  established 
for  adding  the  enhanced  CFC  functions  during  the  Near  Term.  It 
is  expected  that  any  enhancements  to  the  CFC  function  will  be 
determined  as  experience  is  gained  on  the  present  system  or  as 
needs  are  identified,  however  any  future  messages  required  from 
or  directed  to  ARTCCs  will  require  the  communications  capabili- 
ties of  NADIN  II  (see  9.1.2).  Figure  5-7  identifies  the  schedule 
for  the  automation  of  the  ARO  and  the  addition  of  the  automatic 
plotting  system  for  CARF. 

5.5  ATCSCC  Facility  Interface  Planning  Summary 

A number  of  system  configuration  questions  were  encountered 
during  the  development  of  this  system  description.  Due  to  the 
dynamic  nature  of  the  FAA  E&D  process,  ATC  system  Improvements 
evolve  from  a cycle  where  improvements  are  developed,  tested, 
and  implemented  based  on  advances  in  the  state-of-the-art  in 
technology  and  perceived  changes  in  operational  needs.  This 
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FIGURES-? 

ATCSCC  FACILITY,  TENTATIVE  IMPLEMENTATION  SCHEDULE 


results  In  the  various  optimis  for  Implementing  the  output  of 
the  E&D  program  to  be  kept  open  imtil  it  Is  possible  and  timely 
to  make  the  final  implementation  decision.  Tills  process  also 
has  a tendency  to  cause  a deferral  of  the  detailed  definition  of 
technical  and  operational  interfaces  until  the  time  when  imple- 
mentation decisions  are  Imminent.  In  the  preparation  of  this 
chapter,  it  was  necessary  to  make,  or  accept,  a number  of  assump- 
tions as  to  what  Improvements  would  be  implemented,  when  they 
would  be  Implemented,  how  they  would  function  in  the  ATCSCC  fa- 
cility, and  how  they  would  Interact  with  other  facilities. 

This  section  Identifies  assumptions  and  areas  of  uncertainty  by 
what  are  called  "Open  Items". 


Open  Items  relate  to  major  parts  of  the  ATC  evolutionary  Im- 
provement program  where  Improvements  are  to  be  made  via  the 
F&E  and/or  E&D  program,  but  where  final  decisions  have  yet  to 
be  made  as  to  the  specific  course-of-actlon  to  be  pursued.  In 
most  cases,  an  Open  Item  involves  more  than  one  F&E  and/or  E&D 
program  and  Involves  questions  of  the  preferred  technical  ap- 
proach, technical  and  operational  Interfaces,  or  time  phasing. 

These  Open  Items  generally  apply  to  two  or  more  ATC  facilities 
as  defined  In  this  document  and,  for  completeness,  they  have 
been  cited  in  each  appropriate  chapter.  An  Open  Item  is  appro- 
priate to  this  chapter  if  It  Involves  features  or  functions  of 
the  ATCSCC  facility;  however,  it  should  not  be  Inferred  that 
development  and  implementation  Indicated  in  an  Open  Item  would 
necessarily  be  part  of  the  development  and  implementation  pro- 
gram for  the  ATCSCC  facility.  Instead,  they  might  be  contained 
within  the  program  of  another  interfacing  facility.  The  Open 
Items  pertinent  to  the  ATCSCC  facility  are: 
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Open  Item  1:  Interface/Integration  of  Automated  Air 
Traffic  Flow  Fimctlons 

1.  Central  Flow  Control  predictions  of  en  route  delay 
would  continue  to  be  improved  through  enhancements  in 
delay  forecasting  and  more  data  Inputs  from  the  en  route 
and  terminal  ATC  facilities,  but  Central  Flow  Control  (CFC) 
would  not  have  any  automated  interface  with  En  Route  Meter- 
ing or  ARTS  III  M&S.  The  use  of  Fuel  Advisory  Departures 
would  be  refined  to  reflect  the  improved  CFC  delay  predic- 
tions. 

2.  Initial  versions  of  Flight  Plan  Conflict  Probe  (FPCP) 
and  En  Route  Metering  would  be  developed  as  Independent 
functions.  Later  versions  would  be  integrated  so  that  the 
En  Route  Metering  advisories  would  provide  for  conflict- 
free  metering  instructions.  En  Route  Metering  would  also 
be  developed  to  consider  efficient  ways  of  absorbing  delay 
to  conserve  fuel.  This  will  include  profile  descents, 
speed  changes,  path  stretching,  and  holding  patterns. 

3.  The  function  of  Local  Flow  Control  and  the  concept  of 
providing  information  specifically  tailored  for  the  Local 
Flow  Controller  will  not  be  Improved  upon  over  and  above 
the  improvements  that  will  be  associated  with  En  Route 
Metering  and  FPCP. 

4.  The  implementable  version  of  ARTS  III  Metering  and 
Spacing  (M&S)  will  include  flexible  control  algorithms 
that  will  permit  profile  descents  with  little  or  no  vec- 
toring during  low  demand  periods,  and  will  utilize  tighter 
control  procedures  with  potentially  more  vectoring  during 


high  demand  periods.  The  tighter  procedures  are  Invoked  to 
Improve  the  Interarrlval  spacing  at  the  threshold  and  thus 
maintain  high  runway  capacity  during  high  demand  periods. 

5.  An  Interface  will  be  developed  between  M&S  and  terminal 
area  Conflict  Alert  to  provide  conflict-free  M&S  commands. 

6.  An  automated  Interface  will  be  developed  to  maximize 
efficiency  of  operations  between  En  Route  Metering  and 
ARTS  111  M&S. 


Open  Item  13:  ATCSCC-NADIN  Interface 


The  communication  services  provided  to  the  Central  Flow 
Control  function  of  the  ATCSCC  by  NADIN  will  be  at  least 
as  operationally  effective  as  the  pre-NADIN  dedicated 
Central  Flow  Control  communication  set-up. 


.1 
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FLIGHT  SERVICE  FACILITIES 

Tl>is  section  considers  those  facilities  which  support  the 
provision  of  preflight  and  inflight  services  primarily  to  non- 
air  carrier  pilots  and  air  crews.  I’refllght  briefings  provide 
the  latest  information  regarding  current  and  forecast  weather, 
general  flying  conditions  and  the  status  of  airspace  and  naviga- 
tional facilities  along  the  planned  route  of  flight.  Either 
Visual  Flight  Rule  (VFR)  flight  plans  or  Instrument  Flight  Rule 
(IFR)  flight  plans  may  be  filed.  Inflight  services  Include 
the  provision  of  updated  weather  information,  traffic  control 
information  to  aircraft  unable  to  contact  an  ARTCC,  flight 
assistance  to  lost  or  disoriented  pilots,  flight  following  of 
VFR  aircraft  in  hazardous  areas  and  coordination  of  search  and 
rescue  operations.  Communications,  weather  radar,  and  naviga- 
tional aids  are  not  included  except  as  interfacing  or  supporting 
the  primary  facilities. 

During  the  current  time  period,  the  primary  facility  described 
is  the  manual  Flight  Service  Station  (FSS).  For  the  Near  Term, 
Model  1 of  the  Flight  Service  System  automation  program  provides 
the  framework.  (See  Figure  6-1).  During  the  Near  Term,  Flight 
Service  Data  Processing  Systems  (FSDPS)  will  be  providing  cen- 
tralized computer  support  to  Automated  Flight  Service  Stations 
(AFSS)  while  the  manual  Flight  Service  Station  continues  to 
function  in  some  locations.  Model  1 will  provide  automated 
support  to  the  specialist  both  for  the  entry  and  retrieval  of 
information  and  for  automated  data  base  maintenance.  Some  14 
FSDPSs  will  be  installed  at  ARTCC  locations  and  will  support 
a number  of  AFSSs  expected  to  total  43  or  more.  FSDPS  hardware 
for  Model  1 is  to  be  a subset  of  the  Model  2 computer  hardware. 

In  the  Far  Term,  which  includes  Model  2 and  3,  automation  of 
specialist  support  is  extended  by  the  provision  of  more 
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extensive  and  more  selective  retrieval  capabilities,  improved 
graphics  and  Improved  displays.  Direct  support  to  the  pilot 
provides  for  access  to  the  system  utilizing  the  Direct  User 
Access  Terminal  (DUAT)  or  via  telephone  to  the  Voice  Response 
System  (VRS) . Although  Voice  Response  System  capabilities  are 
sliown  in  the  Far  Term,  these  capabilities  are  being  developed 
independent  of  any  specific  Flight  Service  Automation  System 
(FSAS)  model.  An  experimental  version  of  Voice  Response  System 
is  currently  (Summer  1978)  available  to  pilots.  Studies  are 
underway  to  develop  specifications  and  to  evaluate  configuration 
options  including  the  implementation  of  a Voice  Response  Capabi- 
lity as  early  as  the  Model  1 time  frame.  For  the  Far  Term,  the 
computer  hardware  is  expected  to  be  expanded,  comrounlcat ions 
capabilities  will  be  enhanced,  specialist  consoles  will  be 
replaced  and  direct  preflight  and  post  flight  support  to  the 
pilot  and  air  crews  is  planned  to  be  available  from  the  system 
(See  Figure  6-2).  The  Aviation  Weather  Processor  (AWP)  will  be 
supplying  centralized  data  base  maintenance  for  weather  and 
aeronautical  Information  in  the  Far  Term  system  including  the 
pilot  oriented  data  base  in  which  weather,  and  aeronautical 
Information  is  reformatted  and  contractions  are  expanded  for 
Improved  understandabllity . 

The  configuration  assumed  herein  for  Model  1 and  Model  2 is  based 
on  FSDPSs  located  at  existing  ARTCCs  and  AKSSs  located  at  exist- 
ing FSS  sites.  An  alternative  configuration  being  considered 
for  implementation  during  the  Model  2 time  period  would  addi- 
tionally consolidate  specialist  functions  at  the  FSDPS  location. 
However,  it  should  be  noted  that  Reference  6-1  Indicates  the 
decision  on  an  alternate  consolidated  conf lg\irat ion  will  he  made 
by  1983.  The  facilities  provided  at  NAFKC  for  the  support  of  the 
Flight  Service  automation  program  and  the  training  facilities  at 
Oklahoma  City  are  not  Included  in  this  chapter. 
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Improvomonts  to  Flight  Sorviv-o  K.uilftios  itro  summ.ir  i zou  in 
Soi'tion  (i.l  wliich  follows.  Additional  infi>nii;it  iiMi  ;ind  dotiiils 
.»ro  provided  in  Soctiiin  6.2,  Flight  Service  F.u  illties  Connect  i- 
vitv  ;ind  Section  6.3,  Flight  Service  Facilities  Information  Flow. 

6.1  Flight  Service  Faci  1 it  i es  Improvements  Svinwn.u"^- 
Improvements  to  Flight  Service  facilities  liave  two  basic  goals: 
one,  to  priivide  automated  support  tv'  the  Flight  Service  Speci.tlisi 
in  carrying  out  assigned  funcllotis,  now  primarily  a manual  and 
laborious  process  ot  sliuf fling  paper  and  preparing  inputs  and 
two,  to  make  cert. tin  additional  services  directly  accessible  to 
pilots  in  a convenient  and  responsive  way.  The  effect  of  the 
improvements  is  to  make  it  possible  for  Fliglit  Service  facilities 
to  provide  required  services  under  increasing  traffic  loads  in 
a more  responsive  way  while  minimizing  the  requirement  for 
increased  manning. 

The  function  breakout  to  be  utilized  throughout  Chapter  6 Is 
shown  in  the  first  column  of  Table  6-1,  Flight  Service  Facilities 
Summitry.  It  is  intended  to  highlight  those  tuitctlons  addressed 
in  the  Improvements  program  and  is  not  necess.irily  Inclusive  of 
all  functions  carried  out  at  Flight  Service  St.itions.  In  the 
third  column.  Improvements  planned  for  the  Neitr  Term  itre  i li- 
fied.  These  improvements  are  for  the  Autoimited  Flight  Service 
Stations  under  Model  1 of  the  Flight  Service  St.itlon  Automation 
Program.  Model  1 will  be  the  automiited  system  during  'he  t in.t 
period  1978-1982  iind  will  consolidate  automiited  functions  inti'  .i 
number  of  Automated  Flight  Service  Stations.  The  fourth  column, 
summarizes  improvements  expected  to  be  available  in  the  Far  lerm 
system  \post  1982)  which  will  include  the  Avliition  Weather 
Processor  and  additional  functions  at  the  FSIM’S  and  AFSS.  F.ach 
of  the  functions  is  described  briefly  below  and  the  Improvements 
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to  the  function  over  time  are  traced.  The  weather  briefing 
function  is  the  primary  operational  service  provided;  the 
ordering  of  the  functions  is  not  intended  to  relate  to  load 
or  priority. 

b. 1 . 1 Emergency  Ass  is tance 

This  function  Includes  assistance  to  overdue  aircraft  and  loca- 
tion and  guidance  assistance  to  lost  or  disoriented  pilots.  In 
the  Current  and  Near  Term  system,  when  aircraft  are  overdue, 
appropriate  information  requests  are  made  to  other  FSSs  and 
Search  and  Rescue  notices  are  generated  as  required.  In  the 
Far  Term,  the  system  will  automatical ly  generate  the  required 
Information  requests  and  Search  and  Rescue  alerts. 

In  the  Current  system,  aircraft  requiring  location  guidance  are 
provided  such  guidance  based  on  navigation  aid  or  manual 
direction  finder  (OF)  plots  prepared  by  a Flight  Service 
Specialist.  In  the  Near  Term  there  is  no  change.  In  the  Far 
Term,  location  determination  and  guidance  calculations  are 
performed  by  the  computer  in  response  to  instructions  from  tlie 
Flight  Service  Specialist. 

b . 1 . J En  Route  FligI Advisory  Service  jEFAS) 

Certain  Flight  Service  Stations  provided  an  EFAS  service.  In 
connection  with  this  service,  current  local  weather  conditions 
are  solicited  from  pilots  in  the  form  of  I’ilot  Reports  iPlREl’sl 
and  made  available  for  pilots  in  the  area  who  request  it.  In 
the  Current  system,  FlREPs  are  manually  maintained.  In  the  Near 
Term  and  Far  Term,  automated  support  is  provided  for  tlie  input, 
maintenance  and  retrieval  of  FIREPs.  A weather  plot  is  m.uuiallv 
maintained  in  the  Current-  and  Near  Term  system,  while  improved 
graphics  and  radar  would  be  supplied  in  the  Far  Term. 


b-7 


fe.1.3  Data  Base  nance 

In  the  Current  system,  weatlier,  aeronautical  information  and 
flight  plan  Information  are  received  over  teletype  circviits 
and  are  manually  maintained,  i'm rv  of  this  same  kind  of  infor- 
mation is  made  into  the  teletype  svsien.  In  the  hear  Term, 
automated  support  is  provided  to  the  entry,  receipt  and  main- 
tenance of  such  Information.  In  the  Far  tern,  data  base 
maintenance  functions  are  performed  at  both  the  Aviation  Weather 
Processor  (.\WT)  and  the  FSDPSs. 

t).  1.3.1  Aviation  Weather  Processor 

Development  of  the  expanded  data  base  for  pilot  briefings  is 
performed  at  the  AWT.  Manual  editing  of  A/N  or  Graphic  data 
is  also  planned  for  the  .\WP  along  with  other  centralized  func- 
tions. Regular  distribution  of  the  weather  and  aeronaut ual 
information  data  base  is  made  to  the  FSDPSs. 

b.l.J.d  FSPPS 

Data  ba.se  maintenance  at  the  FSPPS  is  intended  to  be  fully  luto- 
mated  in  the  Far  Term.  Multiple  weather  radar  images  as  well  as 
graphics  (e.g.,  .\FOS  products!  are  automat ical ly  maintained  and 
distributed  to  the  AFSSs.  Weather  Information  converted  to  the 
Voice  Response  System  will  also  be  available  in  the  Far  lerm  or 
sooner  if  possible.  Flight  Plan  information  is  exchanged 
between  FSDPSs  and  sent  to  .\KTCCs  and  other  facilities  as 
appropriate. 

b.l.s  NOTAM  Processing 

In  the  Current  system,  the  Flight  Service  Specialist  monitors  the 
status  of  Navigation  Aids  (NAV.MD)  in  the  area  of  responsibility. 
When  outages  occur  or  are  reported,  the  specialist  enters  the 
information  into  the  teletype  system  and  manuallv  maintains  a 
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file  for  local  use.  In  the  Near  Term  and  Far  lerm,  the  system 
will  provide  automated  support  to  the  specialist  for  entering 
and  retrieving  NOTAM  information. 


I 

i. 

In  the  Near  Term,  status  monitoring  is  unchanged:  in  the  Far  Term 
the  Remote  Monitoring  and  Maintenance  System  (RMMS)  is  expected  to 
provide  status  information. 

6.1.5  Preparation  of  PATWAS/TWEB 

In  the  Current  system,  weather  reports  are  manually  searched  to 
I accumulate  the  applicable  reports  for  the  Pilot  Automatic  Tele- 

phone Weather  Answering  Service  (PATWAS)  and  Transcribed  Weather 
Broadcast  (TWEB)  recording.  The  Flight  Service  Specialist  then 
records  the  appropriate  information  for  each  PATWAS  and  each  TWEB 
facility.  In  the  Near  Term  system,  retrieval  sequences  of  loca- 
tions and  weather  types  can  be  defined  for  each  PATWAS  and  TWEB 
report  or  area  or  route-oriented  retrievals  may  be  made.  Record- 
ing remains  as  for  the  Current  system.  In  the  Far  Term,  the 
retrieval  of  weather  would  be  tailored  to  the  specific  formats 
and  data  to  be  entered  into  the  PATWAS  and  TWEB  recordings. 
Improvements  to  the  recording  system  allow  selective  changes  to 
a report.  For  a given  location,  a single  input  of  a revised 
report  will  change  the  information  in  all  reports  including 
that  location. 

6.1.6  Specialist  Weather  Briefing 

In  the  Current  system,  the  specialist  maintains  a manual  file  of 
weather  and  aeronautical  information  of  Interest.  When  a request 
f for  a briefing  is  received  from  a pilot,  the  specialist  must 

either  recall  the  Information  or  search  through  the  reports  to 
find  the  information.  Facsimile  graphics  are  also  available  from 
the  National  Weather  Service  (NWS).  In  the  Near  Term  system, 
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weather  and  aeronautical  data  is  automatically  retrieved  from 
the  data  base  according  Co  a predefined  sequence  of  locations 
and  message  types  or  by  route  or  area.  The  specialist  then 
extracts  Information  of  Interest  and  utilizes  It  to  brief  the 
pilot.  Facsimile  graphics  from  the  NWS  are  still  available  and 
are  distributed  within  an  AFSS  utilizing  Closed  Circuit 
Television.  Weather  radar  displays  are  also  available  at  En 
Route  Flight  Advisory  Service  (EFAS)  locations.  In  the  Far 
Term,  weather  and  aeronautical  data  retrieval  is  more  selective 
and  filtered  for  use  by  the  specialist.  Additionally,  graphic 
products  and  weather  radar  images  can  be  selectively  retrieved 
from  Che  data  base.  Automated  graphics  are  available  from  Che 
NWS  Automation  of  Field  Operations  and  Services  (AFOS)  system; 
weather  radar  is  received  from  FAA  or  NWS  radar  sites  utilizing 
direct  and  dial-up  lines. 

6.1.7  Specialist  Flight  Plan  Processing 

In  the  Current  system,  the  specialist  files  a flight  plan  for  a 
pilot  by  entering  it  Into  the  teletype  network  and  correcting 
errors  reported  over  the  teletype  network  by  the  receiving 
facilities.  In  the  Near  Term  system,  the  specialist  Is  provided 
support  by  the  automated  system  In  formatting  and  checking  Che 
entered  data.  Error  correcting  Is  still  done  by  response  to 
errors  reported  by  the  receiving  facility.  In  the  Far  Term, 
error  checking  by  the  automated  system  is  more  complete  and  is 
Intended  to  Identify  all  errors  that  might  cause  rejection  by 
the  receiving  facility.  Addressing  of  flight  plans  Is  automatic, 
amendment  and  departure  processing  Is  simplified  and  supported  by 
the  automated  system.  In  the  Near  Term  and  Far  Term  systems, 
flight  plan  Information  supplied  during  a weather  briefing  Is 
retained  and  used  In  a flight  plan  to  be  filed  If  the  specialist 
so  desires.  A list  of  Incoming  flights  Is  manually  maintained 
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In  the  Current  system.  The  Near  Term  and  Far  Term  systems 
maintain  such  a list  automatically  and  provide  an  alert  for 
overdue  flights. 

6.1.8  PATWAS/TWEB  Access 

In  the  Current  system,  a pilot  desiring  a PATWAS  weather  report 
must  call  the  specific  telephone  number  at  which  that  report  is 
available.  In  the  Near  Term  and  Far  Term,  different  telephone 
numbers  for  different  routes  will  not  be  required;  selection 
of  briefings  may  be  by  entry  of  selected  information  via  push 
button  telephone  devices.  In  the  Far  Term,  PATWAS  access  may 
also  be  by  use  of  a limited  Voice  Recognition  System. 

TWEB  access  via  radio  will  be  available  throughout  the  time 
periods  covered. 

6.1.9  Pilot  Flight  Plan  Entry/Close 

In  the  Current  and  Near  Term  system,  the  pilot  must  work  through 
an  available  specialist  to  file  or  close  a file  plan.  Alterna- 
tively, the  pilot  may  record  required  flight  plan  information 
utilizing  the  Fast  File  capability.  A specialist  will  subsequently 
enter  the  flight  plan  into  the  system.  In  the  Near  Term  and  Far 
Term,  information  for  a flight  plan  that  was  entered  in  the  course 
of  a weather  briefing  will  be  available  to  the  pilot  for  the 
flight  plan  without  reentry  of  the  data.  In  the  Far  Term,  the 
pilot  will  be  able  to  file  or  close  flight  plans  using  a DUAT 
in  a conversational  mode.  Also,  the  pilot  may  use  a push-button 
equipped  telephone  to  file  a flight  plan;  in  this  mode  automated 
support  includes  Voice  Response  System  playback  of  the  data  the 
pilot  has  entered  for  confirmation  or  correction. 
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6.1.10  Pilot  Weather  Briefing 

In  the  Current  system  and  the  Near  Term  system,  the  pilot  must 
work  through  the  specialist  to  get  a weather  briefing  (except 
for  PATWAS/TWEB  capabilities).  In  the  Far  Term,  direct  access 
to  the  system  will  be  available  to  a pilot  using  an  interactive 
direct  user  access  terminal  (DUAT)  which  will  provide  route- 
oriented  or  local  briefings  of  a variety  of  weather  reports. 

If  the  terminal  has  a graphic  capability,  graphic  products 
will  be  provided.  The  pilot  may  also  access  the  Voice  Response 
System  using  a telephone  which  has  push-button  control  capa- 
bilities or  utilizing  the  Voice  Recognition  Capability  to  request 
weather  at  specif  lea  locations.  Voice  Response  Capabilities 
may  be  implemented  as  early  as  the  Sear  Term  depending  on  the 
results  of  configuration  and  requirement  studies  underway, 

6.1.11  Improvements  Dependencies 

The  most  notable  dependency  between  the  Improvements  is  the 
dependency  of  the  briefing  functions,  the  primary  operational 
task,  on  the  automated  data  base  maintenance  function.  In  fact, 
all  the  Improvements  are  to  some  extent  dependent  on  the  improved 
data  base  maintenance.  Improved  specialist  support,  in  the  Far 
letm,  is  dependent  on  the  improved  consoles  and  displays  as 
well  as  data  maintenance  automatically  performed  at  the  AWP 
and  FSDPS.  Editing  functions  expected  to  be  available  at  the 
AWP  will  further  enhance  the  uscabllity  of  the  national  data 
base  of  weather  and  aeronautical  information.  Improved  graphics 
are  dependent  on  the  availability  of  the  AFOS  data  from  NWS. 
Improved  weather  radar  at  the  AFSS  is  dependent  on  the  availa- 
bility and  renoting  of  the  necessary  radar  facilities.  Direct 
support  to  the  pilot  provided  under  Improvements  9 and  10  are 
dependent  on  tlie  expanded  data  base  developed  at  the  AWP  (i.e., 
expanded  contractions  and  reformatting)  and  on  the  development 
of  the  Voice  Response  System. 
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6.1.1 2 Potential  Improvements 

An  Aviation  Weather  System  F’lan  (Reference  6-4)  is  being  developed 
under  the  sponsorship  of  FM.  Among  tlie  potential  improvements 
to  the  weather  system  noted  in  this  plan  of  special  interest  to 
the  Flight  Service  Station  system  are  improved  weather  radar 
capabilities  and  an  Improved  weather  data  base  under  development 
by  NWS  providing  for:  one,  more  current  information  on  upper  air 
wind  and  temperatures,  and  two,  a grid  data  base  with  up  to  14 
weather  elements  (e.g.,  cloud  cover,  bases  and  tops,  inflight 
visibility,  icing  conditions,  and  turbulence)  at  equally  distri- 
buted grid  points  covering  the  entire  United  States. 

6.2  Flight  Service  Facilities  Connectivity 

In  this  section,  the  connections  to  other  facilities  are  described, 
emphasizing  the  type  of  information  passed  over  the  connection. 
Telephone  connections  and  connections  for  passing  general  infor- 
mation or  administrative  information  are  not  covered.  The 
deferred  decision  on  whether  or  not  to  consolidate  Flight  Serv-\e 
Stations  in  ARTCC  collocated  hubs  will  not  change  the  nature  of 
the  connections  but  will  have  an  impact  on  the  number  and  size 
of  connections.  There  are  three  figures  which  illustrate  the 
various  connections  over  the  time  periods  covered  in  this  report: 
Figure  6-3  for  the  Current  system.  Figure  6-4  for  the  Near  Term 
and  Figure  6-5  for  the  Far  Term.  Each  of  the  connections  will 
be  described  below  over  the  three  time  periods. 

6.2.1  National  Weather  Service 

In  the  Current  system  the  National  Weather  Service  (NWS)  provides 
graphics  charts  over  a facsimile  channel.  This  capability  is 
also  available  in  the  Near  Term.  In  the  Far  Term,  Improved 
graphics  products  from  the  AFOS  system  under  development  by 
the  NWS  will  be  sent  to  the  AWP  via  data  channel.  Editing  and 
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FIGURE  6-3 

CURRENT  FLIGHT  SERVICE  FACILITIES  CONNECTIVITY  DIAGRAM 
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FAR  TERM  FLIGHT  SERVICE  FACILITIES  CONNECTIVITY 


DIAGRAM 
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Far  Term  a NADIN  connection  is  establislied  between  the  AWP 
and  the  ATCSCC.  Air  traffic  restrictions  are  sent  to  the  AWP 
over  this  connection  for  editing  and  retransmission  to  the 
Flight  Service  Data  Processing  System. 

6.2.5  Air  Route  Traffic  Control  Center  (ARTCC) 

In  the  Current  system,  Service  B is  used  to  send  IFR  flight  plans 
to  departure  ARTCCs  and  to  send  VFR  flight  plans  to  departure 
and  destination  Flight  Service  Stations.  In  the  Near  Term  and 
Far  Term,  NADIN  communications  will  be  utilized  in  a similar 
fashion. 

6.2.6  Pilot 

The  pilot  and  air  crews  are  the  users  of  the  Flight  Service 
Facilities.  As  such,  information  related  to  any  of  the  functions 
described  may  be  passed  to  the  pilot  in  the  form  of  weather 
briefings,  flight  plan  handling  and  emergency  services.  In  the 
Current  and  Near  Term  systems,  the  pilot  is  connected  to  the 
Flight  Service  Station  via  telephone,  radio  or  face-to-face 
contact.  In  the  Far  Term,  the  pilot  is  able  to  use  the  system 
directly  by  means  of  user  terminals  or  the  Voice  Response  System 
in  addition  to  the  support  from  the  Flight  Service  Specialist. 
Also,  the  pilot  is  a source  of  information  of  current  weather 
conditions  which  enter  the  system  as  PlREPs. 

6.2.7  Tower  Cab 

Throughout  the  time  periods  covered  in  this  report,  there  is  a 
voice  connection  between  the  Flight  Service  Station  system  and 
the  Tower  Cab  for  the  exchange  of  Information  on  airport 
conditions  and  local  weather  conditions  and  forecasts. 
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In  the  Current  system,  weather  radar  images  are  available  in  a 
limited  number  of  FSSs.  In  the  Near  Term,  digitized  weather 
radar  will  be  available  at  the  Vn  Route  Flight  Advisory 
Service  (.F.FAS)  positions  from  either  selected  F.\.\  ARSR  radars 
or  from  NWS  WSK-57  radars.  In  the  Far  Term.,  digital  weather 
radar  from  up  to  7 radars  will  be  available  on  the  specialist's 
display  by  request.  Each  FSOPS  will  store  a weather  radar  image 
for  all  digitizer-equipped  radars  (with  a maximum,  of  I.!!  within 
the  FSDPS  boundaries  plus  150  navitical  miles. 

b.3  Flight  Service  Facilities  Infonnation  Flow 
This  section  will  describe  the  impact  of  improvements  to  each  of 
the  functions  identified  in  the  information  flow  diagrams 
(Figures  t>-6,  6-7,  and  6-S)  . The  evolution  of  each  function  will 
be  traced  from  the  Current  system  through  the  Near  Term  system 
and  the  Far  Term  system.  For  each  improvement,  inputs,  internal 
functions,  outputs  and  operational  results  will  be  described. 
Changes  to  the  flow  of  information  over  time  will  be  described 
and  required  interface  planning  noted. 

6.3.1  Emergency  Assistance 

Two  aspects  of  emergency  assistance  will  be  described:  one, 
assistance  to  an  overdue  aircraft,  i.e..  Search  and  Rescue  cSARl 
procedures,  and  two,  assistance  to  a lost  idisor ientedl  pilot. 

The  SAR  function  is  discussed  first.  In  the  Current  system, 
if  an  aircraft  becomes  overdue  (as  noted  from  the  inbound  list! 
the  appropriate  sequence  of  search  and  rescue  related  messages 
is  manually  initiated.  These  messages  are  sent  to  the  departure 
FSS  and  those  FSSs  along  the  route  of  flight,  requesting  infor- 
mation on  the  overdue  aircraft  and  initiating  a search  and  rescue 
Alert  Notice  as  appropriate.  Retrieval  of  data  on  the  overdue 
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FIGURE  6-6 

CURRENT  FLIGHT  SERVICE  FACILITIES 
INFORMATION  FLOW  DIAGRAM 


aircraft  is  manual  in  each  of  the  FSSs  involved  and  the  response 
must  be  manually  generated. 

In  the  Near  Term  system,  if  an  aircraft  is  overdue  (as  indicated 
by  an  automated  alert),  a specialist  at  the  destination  AFSS 
manually  initiates  and  addresses  the  proper  sequence  of  searcli 
and  rescue  messages.  The  retrieval  of  data  on  the  overdue 
aircraft  is  also  automatic  for  specialists  at  the  departure  or 
en  route  AFSS  but  must  be  manually  addressed  to  the  requesting 
AFSS.  (Where  manual  Flight  Services  Stations  are  involved,  their 
processing  remains  as  described  under  the  Current  system.) 

In  the  Far  Term  system,  when  an  automatic  alert  is  generated  at 
the  destination  AFSS,  the  required  search  and  rescue  messages 
are  automatically  generated  and  displayed  to  the  specialist  at 
the  destination  AFSS  prior  to  transmittal.  The  system  will 
determine  the  addresses  of  other  AFSSs  (e.g.,  departure,  en 
route)  which  should  receive  search  and  rescue  messages.  At  each 
AFSS/FSDPS  involved,  requested  information  will  be  automatically 
retrieved  and  the  responses  automatically  generated  for  display 
to  a specialist  prior  to  transmission.  (Processing  at  manual 
FSSs  remains  as  described  under  the  Current  system.) 

Over  time,  the  information  flow  for  this  tunction  is  gradually 
automated  and  communications  are  improved.  The  operational 
result  is  a more  effective  use  of  the  specialist,  an  increased 
system  reliability  and  a decreased  system  response  time. 

Automated  Interfaces  are  within  the  Flight  Services  Facilities. 

Assistance  to  a lost  or  disoriented  pilot  is  provided  in  the 
Current  system  by  utilizing  the  direction  finder  at  the  FSS  in 
contact  with  the  pilot  to  get  a bearing  which  is  manually  plotted. 
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This  involves  manual  tuning  of  receivers  and  verbal  confirmation 
of  signals.  The  specialist  may  also  get  other  directional/ 
locational  information  from  the  pilot  (e.g.,  VOR  radial),  or 
time/distance  checks  may  be  done  on  sequential  pilot  transmis- 
sions to  locate  the  pilot's  position.  The  pilot  is  then  given 
direction  guidance  to  a safe  location. 

In  the  Near  Term,  the  procedure  is  the  same.  In  the  Far  Term, 
the  specialist  enters  bearing  information  into  the  FSDPS  which 
will  solve  the  navigational  problems  of  location  and  compute  the 
heading  to  a requested  location. 

Primary  Inputs  and  outputs  to  the  pilot  remain  the  same;  however, 
the  support  to  the  specialist  in  locating  the  aircraft  and  pro- 
viding a heading  to  a safe  location  is  automated.  The  opera- 
tional effect  is  to  provide  a faster  system  response  and  more 
effective  utilization  of  the  specialist. 

6.3.2  En  Route  Flight  Advisory  Service  (EFAS) 

EFAS  is  a specialized  system  providing  near  real-time  weather 
service  directly  to  pilots  in  flight.  In  the  Current  system, 
the  Flight  Watch  Specialist  (FWS)  who  provides  the  service 
will  enter  Pilot  Reports  (PIREPs)  into  the  system  over  Service 
A teletype.  These  are  then  forwarded  to  the  WMSC  for  entry  into 
the  national  data  base  and  subsequent  distribution.  The  FWS 
will  manually  maintain  files  of  PIREPs  and  will  maintain  a 
manual  plot  of  current  weather  conditions  for  the  area  of 
responsibility  (600  nautical  mile  radius  of  the  AFSS) . When 
the  specialist  is  contacted  by  Inflight  pilots,  they  will  be 
provided  with  current  weather  conditions.  Furthermore,  the  FWS 
may  c.untact  pilots  to  solicit  PIREPs  on  local  weather  condi- 
tions of  interest  and  may  coordinate  that  activity  with  the 
ARTCC  responsible  for  that  area. 
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In  the  Near  Term,  the  input  and  maintenance  of  PIREP  Informa- 
tion is  supported  by  the  automated  system  at  the  FSDPS.  PIREP 
entry  may  be  made  at  the  AFSS  either  in  fixed  or  random  format 
and  the  system  will  place  the  message  in  transmission  format 
and  send  it  to  the  WMSC.  PIREP  retrieval  is  provided  by  the 
system  for  specified  locations  and  will  include  PIREPs  received 
from  the  WMSC  as  well  as  PIREPs  entered  at  the  AFSS.  As  in  the 
Current  system,  a manual  weather  plot  may  be  maintained.  This 
may  be  supplemented  by  automated  weather  retrieval  in  the  Near 
Term  system. 

In  the  Far  Term,  the  FWS  will  have  the  full  range  of  weather 
retrievals  available.  Improved  graphic  products  (AFOS)  from 
NWS  and  weather  radar  displays  are  also  expected  to  be  available. 
PIREPs  may  be  retrieved  for  a corridor  along  the  route  of  flight 
or  by  distance  from  a location.  Selective  filtering  of  PIREP 
retrievals  may  be  specified  whereby  only  those  PIREPs  with 
information  in  selected  fields  (Element  Indicators)  will  be 
retrieved. 

Over  time,  the  flow  of  information  to  and  from  the  pilot  remains 
about  the  same.  However,  the  flow  of  information  to  and  from 
the  WMSC  is  Improved  by  both  the  automated  assistance  to  PIREP 
entry  and  the  improved  communication  capabilities.  The  functions 
performed  by  the  FWS  are  progressively  automated  to  provide  data 
base  maintenance  and  retrieval  as  well  as  improved  graphics 
products . 

6.3.3  Data  Base  Maintenance 

This  function  is  to  a large  extent  basic  to  all  the  others  and 
Improvements  in  it  are  reflected  in  the  others.  In  the  Current 
system,  inputs  to  the  system  are  over  the  teletype  networks 
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(Service  B for  flight  information  and  Service  A for  weather  and 
NOTAMs).  There  is  little  or  no  automatic  error  checking.  Data 
maintenance  is  manual  and  Involves  keeping  hard  copy  reports 
organized  for  convenient  searching  and  retrieval  of  information. 
Graphic  products  are  available  by  facsimile  network  from  NWS. 

In  the  Near  Term,  automated  support  is  provided  for  tlie  Input 
of  Information  and  for  maintenance  (update)  of  the  data  base. 

Most  specialist  inputs  are  in  either  fixed  or  variable  format, 
error  checking  is  performed,  new  weather  inputs  from  WMSC 
replace  outdated  weather  in  the  data  base. 

In  the  Far  Term  data  base  maintenance  functions  for  the  Flight 
Service  Automation  System  are  shared  between  the  Aviation  Weather 
Processor  (AWP)  and  the  Flight  Service  Data  Processing  Systems 
(FSDPSs) . 

6. 3. 3.1  AWP  Data  Base  Maintenance 

In  the  Far  Term,  weather  and  aeronautical  information  from  WISC 
is  received  at  the  AWP  where  a number  of  centralized  processes 
are  performed.  Reformatting  of  the  information  and  expansion 
of  contractions  is  automatically  done  for  the  weather  and  aero- 
nautical data  base  to  be  used  in  support  of  pilot  briefings 
(e.g.,  via  DUATs).  Surface  Observations  and  Pilot  Reports  are 
reformatted  but  all  other  messages  from  l\D!SC  are  utilized  as 
received  (except  for  manual  editing)  for  the  data  base  to  be 
used  in  support  of  the  FSS  specialists.  Graphic  data  from  tlie 
NWS  AFOS  system  is  also  received  at  the  AWP.  Manual  editing 
including  manual  entry  of  graphics  is  planned  for  the  AWP. 
Centralized  maintenance  is  also  performed  at  the  AWP  on 
Preferred  Routes,  the  Law  Enforcement  file  and  Special  Use 
Areas.  Periodic  data  base  updates  are  sent  to  the  FSDPSs  and  a 
complete  data  base  is  supplied  when  needed  (e.g.,  start-up). 


6. 3. 3. 2 FSDPS  Data  Base  Maintenance 


Data  base  maintenance  except  for  local  Inputs  is  automatic  at 
the  FSDPSs  in  the  Far  Term.  As  new  infomuition  Is  received  from 
the  AWP  It  automatically  replaces  older  data.  Weather  radar 
Inputs  are  maintained  for  up  to  13  radar  sites  and  up  to  seven 
radar  Images  are  automatically  redistributed  to  each  AFSSs  wlien 
updates  are  received  or  the  AFSS  requires  it.  Graphics  (e.g., 

AFOS  products)  are  also  automatically  maintained  at  the  FSDPSs 
and  redistributed  to  the  AFSSs. 

6.3.4  NOTAM  Processing 

NAVAID  monitoring  and  control  Is  performed  at  the  Flight  Service 
Station  by  monitoring  a status  panel  and  by  switching  in  alter- 
nate NAVAIDs  as  needed.  The  Flight  Service  Stations  are  the 
prime  source  of  entry  of  the  Notices  to  Airmen  (NOTAM)  into  the 
national  aviation  data  base.  When  outages  occur  or  are  reported 
in  the  Current  system,  the  specialist  enters  the  Information 
into  the  teletype  system  and  manually  maintains  a file  for 
local  use.  This  requires  strict  manual  accounting  procedures 
and  lists  to  insure  data  Integrity.  In  the  Near  Term  and  Far 
Term,  automated  support  Is  provided  to  the  entry  and  distribu- 
tion of  NOTAMs.  As  the  specialist  receives  notification  of 
airport  conditions  or  determines  NAVAID  outages,  the  Information 
is  entered  in  the  format  provided  by  the  computer.  The 
program  will  automatically  assign  the  accountability  location 
and  the  sequential  serial  number  for  that  location,  and  will 
transmit  the  NOTAM  to  the  WMSC  for  nationwide  distribution. 

In  both  the  Near  Term  and  Far  Term,  the  specialist  may  enter  a 
suspense  time  when  the  computer  program  will  recall  the  NOTAM 
for  appropriate  follow-on  action  (e.g.,  reentry,  cancellation). 

In  the  Far  Term,  automated  NOTAM  accounting  will  be  provided  and 
NAVAID  status  information  is  expected  to  be  provided  by  the  Remote 
Monitoring  and  Maintenance  System  (RMMS). 
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6.3.5  Preparation  of  PATWAS/TWEB 

In  the  Current  system,  weather  and  aeronautical  information 
retrieval  for  recording  Pilot  Automatic  Telephone  Weather 
Answering  Service  (PATWAS)  and  Transcribed  Weather  Broadcast 
(TWEB)  is  done  manually  by  the  specialist.  TWEB  reports  or 
TWEB  synopsis  from  NWS  may  be  used  along  with  PIREPs,  NOTAMs 
and  other  information  as  appropriate.  The  specialist  dictates 
Into  the  recording  mechanism,  the  specific  weather  report 
compiled  for  each  PATWAS  and  TWEB  outlet.  Generally  the  emphasis 
is  on  current  weather  or  developing  inclement  conditions.  In  the 
Near  Term  system,  weather  retrieval  for  use  in  PATWAS  and  TWEB 
recording  is  done  by  the  system  which  may  utilize  prespecified 
sequences  of  weather  and  aeronautical  messages  by  specified 
location  or  locations  (which  can  define  PATWAS  or  TWEB  routes) 
or  weather  reports  may  be  retrieved  by  location  or  route.  The 
predefined  sequences  may  specify  appropriate  combinations  of 
prepared  text  messages  and  current  weather  messages  for  the 
respective  PATWAS  or  TWEB  routes  in  order  to  present  to  the 
specialist  all  required  information  for  each  PATWAS  or  TWEB 
report.  The  specialist  then  uses  this  information  to  record 
the  reports  as  in  the  Current  system.  The  number  of  reports 
available  to  the  pilot  is  to  be  expanded  for  the  Near  Term  and 
Far  Term.  In  the  Far  Term  system,  weather  and  aeronautical 
Information  retrieval  can  be  route-oriented  or  by  location  and 
can  be  prespecified  as  In  the  Near  Term  system.  The  capability 
to  retrieve  weather  and  aeronautical  information  tailored  to 
the  specific  formats  and  data  to  be  entered  Into  the  PATWAS  and 
TWEB  recordings  would  be  available.  Once  the  required  informa- 
tion la  retrieved,  individual  reports  need  to  be  recorded  only 
once  and  the  system  will  enter  that  report  in  all  routes  which 
contain  It.  Selective  changes  to  a report  would  be  possible. 
Individual  reports  would  be  automatically  entered  into  the 
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PATWAS/TWEB  by  the  Voice  Response  System  with  edltinK  by  the 
specialist  where  ambiguous  meanings  occur  (e.g.,  the  expansion 
of  contractions). 

Over  time.  Increasing  automated  support  Is  provided  to  the 
specialist  In  preparing  PATWAS  and  TWEB  recordings  by  first 
automating  the  retrieval  of  weather  and  aeronautical  Informa- 
tion, second  automating  the  recording  function  by  distribution 
of  reports  into  all  affected  recordings,  and  third  by  the 
introduction  of  support  from  the  Voice  Response  System. 

b.i.b  Specialist  Weather  Briefing 

The  weather  briefing  function  draws  on  a large  data  base  of 
weather  and  aeronautical  information.  Table  6-2  lists  the 
general  categories  of  information. 

In  the  Current  system,  llie  specialist  must  search  through  files 
of  teletype  reports  or  recall  weather  conditions  in  order  to 
present  a weather  briefing  to  a pilot.  The  teletype  reports  of 
weather  and  aeronautical  conditions  are  manually  searched  for 
information  of  importance  to  the  pilot  for  tl»e  particular  flight 
being  planned.  Graphic  products  available  to  the  specialist 
are  received  from  tlie  NWS  over  a facsimile  network.  Weather 
radar  displays  are  available  in  a limited  number  of  KSSs.  In 
the  Near  Term  system,  retrieval  of  weather  and  aeronautical 
conditions  from  the  data  base  is  autonuited  and  can  be  by 
predefined  sequences  of  message  types,  by  specific  location 
and  weather  type,  or  can  be  area  or  route-oriented.  The 
retrieved  Infox'matlon  is  presented  to  the  specialist  on  a dis- 
play. Graphic  products  from  NWS  are  nuide  available  more 
conveniently  using  closed  circuit  television.  Weather  radar 
is  available  at  a limited  number  of  AFSSs  (e.g.,  the  A4  EFAS 
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TABLE  6-2 

WEATHER  AND  AERONAUTICAL 
INFORMATION  CATEGORIES 


• Surface  Aviation  Weather  Observations  (Domestic,  Military, 
Canadian,  Mexican,  Caribbean,  Alaskan) 

• Aviation  Terminal  Forecasts  (Domestic,  Military,  Canadian, 
Mexican  and  Caribbean) 

• Notices  to  Airmen  (NOTAMs) 

« FDC  NOTAMs  AND  FDC  NOTAM  Cancellations 

• CARF  NOTAMs  AND  CARF  NOTAM  Cancellations 

• International  NOTAMs 

• Area  Forecasts  (Domestic,  Canadian,  Mexican  and  Caribbean) 

• Significant  Meteorological  Information 

• Airmen's  Meteorological  Information 

• Pilot  Reports  (Domestic,  Alaskan) 

• TWEB  Routes  and  Synopses 

• Hurricane  Advisories 

■ Severe  Weather  Forecasts  and  Bulletins 

• Severe  Weather  Outlook 

• Grid  Winds 

• Radar  Reports  (Domestic,  Canadian,  Caribbean) 

• ATC  System  Command  Center  (ATCSCC)  Messages 

• Military  Operations  Messages 

• AFOS  Graphic  Products 

• Tropical  Depression  Advisories 

• Prognostic  Map  Discussion 


h-32 


positions).  In  the  Far  Term,  the  retrieval  of  weather  and 
aeronautical  conditions  for  the  specialist  is  even  more  flexible 
and  more  selective.  Route-oriented  briefings  may  utilize 
preferred  routes  available  from  the  system,  filtering  of  reports 
on  the  basis  of  weather  conditions  is  utilized  (l.e.,  if  there 
are  no  significant  weather  phenomena  the  report  is  not  displayed). 
Graphic  displays  (including  AFOS  products)  would  be  retrieved 
from  the  data  base  as  well  as  weather  radar  displays;  these 
would  be  viewed  on  a separate  video  terminal  by  the  specialist. 

The  automation  of  weather  and  aeronautical  data  retrieval  and 
display  to  the  specialist  is  progressively  improved  to  be  more 
flexible  and  increasingly  selective  in  order  to  provide  the 
needed  information  more  quickly  and  with  the  minimum  amount  of 
excess  information. 

6.3.7  Specialist  Flight  Plan  Processing 

In  the  Current  system,  when  a specialist  receives  required 
information  from  a pilot  wishing  to  file  a flight  plan,  the 
specialist  will  note  the  information  while  talking  to  the 
pilot.  The  flight  plan  is  then  entered  into  the  Service  B 
teletype  network  in  a highly  structured  format  and  addressed 
to  the  destination  FSS  if  it  is  VFR  or  to  the  departure  ARTCC 
if  it  is  IFR.  Error  notifications  or  rejections  from  the 
addressees  must  be  corrected  in  the  same  structured  format  and 
addressed  to  the  specific  locations.  Subsequent  amendment, 
departure  and  flight  plan  close  messages  must  be  entered  in  a 
similar  fashion.  Coordination  with  ARTCCs  is  accomplished 
via  telephone  or  utilizing  the  manual  process  described  above. 

In  the  Near  Term  system,  the  specialist  will  request  a flight 
plan  format  on  the  video  terminal  when  a pilot  requests 
assistance  in  fllliig  a flight  plan.  As  the  pilot  gives 
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Information  to  the  specialist,  the  specialist  will  enter  It  In 
the  proper  fields  until  the  required  Information  Is  complete. 
The  specialist  will  then  Indicate  whether  the  flight  plan  Is 
to  be  transmitted  to  an  ARTCC  (for  IFR  flights)  or  sent  to 
the  destination  facility  when  activated  (in  the  case  of  VFR) . 
In  the  Near  Term  and  Far  Term,  flight  plan  Information  entered 
In  the  process  of  a weather  briefing  will  be  retained  tempo- 
rarily by  the  system  for  use  in  building  a flight  plan  message 
so  such  Information  will  not  have  to  be  reentered. 

In  the  Current  system  a list  of  Incoming  flights  Is  manually 
maintained  by  the  specialist  and  Is  used  to  determine  If 
flights  are  overdue.  In  the  Near  Term  and  Far  Term  systems, 
the  list  of  Incoming  flights  Is  automatically  maintained  by 
the  system.  Flights  that  are  overdue  (i.e.,  not  closed  or 
cancelled,  within  a specified  time  of  expected  arrival)  will 
cause  an  automatic  system  alert  at  a specialist  position. 

In  the  Far  Term  system,  such  alerts  will  also  cause  the  system 
to  prepare  Search  and  Rescue  message  for  review  and  possible 
use  by  the  specialist. 

6.3.8  PATWAS/TWEB  Access 

In  the  Current  system,  PATWAS  access  Is  via  telephone.  The 
pilot  must  dial  the  specific  number  to  get  the  local  or  PATWAS 
route  Information  wishes.  In  the  Near  Term  and  Far  Term 
systems,  one  telephone  number  will  have  a selection  of 
routes  or  local  briefings  available  by  utilizing  push- 
button control.  In  the  Far  Term,  PATWAS  access  may  also 
utilize  a Voice  Recognition  System.  TWEB  access  Is  available 
via  radio  throughout  the  time  periods  covered. 
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6.3.9  Pilot  Flight  Plan  Entry/Close 

In  the  Current  and  Near  Term  systems,  the  pilot  does  not  have 
direct  access  to  the  system  for  filing  or  closing  flight  plans. 
The  pilot  may,  however,  utilize  the  Fist  File  capability  which 
will  record  flight  plan  Information  for  subsequent  entry  into 
the  system  by  a specialist.  In  the  Far  Term  system,  the  pilot 
may  use  a DUAT  or  may  enter  flight  plans  utilizing  the  Voice 
Response  System.  On  a DUAT,  entries  are  made  in  a conversa- 
tional mode,  and  if  the  filing  is  in  conjunction  with  a 
weather  briefing,  flight  plan  information  entered  during  the 
course  of  the  weather  briefing  is  retained  temporarily  by  the 
system  and  is  available  to  the  pilot  to  use  without  ret'nlr, . 

If  the  Voice  Response  System  is  used  in  conjunction  with 
entries  on  a push-button  equipped  telephone,  the  system  will 
echo  each  elements  of  the  flight  plan  entered  by  the  pilot  for 
confirmation  or  correction.  Also  the  DUAT  may  be  used  for 
cancelling  or  closing  a flight  plan.  Flight  data  entered  into 
the  system  by  a pilot  is  transmitted  to  the  departure  ARTCU  in 
the  case  of  IFR  and  to  the  departure  and  arrival  AFSS  in  the 
case  of  VFR. 

6.3.10  Pilot  Weather  Brief  ing 

Except  for  PATWAS  (and  TKl'.b)  the  pilot  does  not  have  direct 
access  to  the  system  for  a weather  briefing  until  the  Far 
In  the  Far  Term  system,  a Direct  User  Access  Device  (I'UATl  mav 
be  used  by  a pilot  to  carrv  out  an  interactive  session  witli  the 
FSPDS  to  get  a briefing  on  weather  and  aeronautical  information 
either  on  a route-oriented  or  specific  location  basis.  If  the 
DUAT  is  capable  of  displaying  graphics,  appropriate  gr.tphics 
will  be  presented  as  part  of  the  briefing.  If  not,  aria  foii>- 
casts  will  be  displayed  for  the  Indicated  route  of  tliglit. 
Alternatively,  a pilot  may  use  pusli-button  equipped  telephone 
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to  request  local  or  route-oriented  briefings  from  the  Voice 
Response  System.  Pilot  briefings  are  presented  by  the  system 
utilizing  the  special  data  base  in  which  weather  and  aeronauti- 
cal messages  have  been  reformatted  and  contractions  have 
expanded.  The  Voice  Response  capabilities  described  under  the 
Far  Term  are  being  pursued  Independent  of  any  specific  FSAS 
model  and  could  be  implemented  as  early  as  the  Near  Term, 
depending  on  the  results  of  configuration  and  requirement 

studies  underway. 

r 

6.4  Flight  Services  Facilities  Tentative  Implementation  Schedule 
Figure  6-9  shows  a tentative  implementation  schedule  derived 
from  Reference  6-1.  The  completion  of  proposal  requests,  govern- 
mental review  processes,  and  the  negotiation  of  contracts  to 
develop  and  implement  the  required  capabilities  may  modify  these 
schedules.  The  Near  Term  system.  Model  1,  begins  the  process  of 
automating  Flight  Service  Stations  with  emphasis  on  automated 
support  to  the  specialist  both  for  the  entry  and  retrieval  of 
information  and  for  automated  data  base  maintenance.  In  the  Far 
Term,  which  includes  Model  2 and  Model  3,  automation  of  specialist 
support  is  extended  by  the  provision  of  more  extensive  and 
selective  retrieval  capabilities,  improved  graphics  and  improved 
displays  and  terminals.  Direct  support  to  the  pilot  provides  for 
access  to  the  system  utilizing  the  Direct  User  Access  Terminal 
(DUAT)  or  via  telephone  to  the  Voice  Response  System  (VRS) . The 
analysis  and  development  of  Voice  Response  capabilities  and 
Voice  Recognition  features  is  proceeding  independent  of  specific 
automation  models,  e.g..  Voice  Response  capabilities  are  being 
developed  for  implementation  as  soon  as  possible.  Possible 
changes  in  or  extensions  to  schedules  are  indicated  by  the 
broken  bars.  Data  base  maintenance  is  further  automated  in  the 
Far  Term  with  the  provision  of  the  Aviation  Weather  Processor  (AWP) 
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FIGURE  6-9 

FLIGHT  SERVICE  FACILITIES  TENTATIVE  IMPLEMENTATION  SCHEDULE 


whlrh  also  develops  the  pilot  oriented  data  base  In  which 
weather  and  aeronautical  mossanes  are  reformatted  and  con- 
tractions are  expanded  for  improved  understandahil Ity . For 
tlie  Near  Term  system,  some  lA  FSllPSs  will  be  Installed  and 
will  support  a total  number  of  AFSSs  expected  to  be  41  or  more. 
These  Installations  will  cover  a period  of  months.  Similarly, 
when  Model  2 Is  Installed,  up  to  20  FSDPSs  and  addltlon.'il  AFSSs 
are  expected  to  be  Involved  requiring  the  upgradlntt  of  hardware 
In  the  existing  FSDPSs  and  6 (optional)  new  installations. 

This  will  also  occur  over  u period  of  time.  It  is  anticipated 
that  once  Model  2 has  been  completely  Installed,  Model  3 
enhancements  can  be  released  as  they  become  available. 

b.5  Flight  Service  Facilities  Interface  Planning  Summary 
A number  of  open  system  configuration  questions  were  encountered 
during  the  development  of  this  system  description.  Due  to  the 
dynamic  nature  of  tlie  FAA  E&D  process,  ATC  system  improvements 
evolve  from  a cycle  where  Improvements  are  developed,  tested 
and  Implemented  bused  on  advances  In  the  state-of-the-art  In 
technology  and  perceived  changes  In  operational  needs.  This 
results  in  the  various  options  for  Implement li^g  the  output  of 
the  K&l)  program  to  be  kept  open  until  It  Is  possible  and  timely 
to  make  the  final  Implementation  decision.  This  process  also 
has  a tendency  to  cause  a deferral  of  the  detailed  definition 
of  technical  and  operational  Interfaces  until  the  time  when 
Implementation  decisions  are  Imminent.  In  the  preparation  of 
this  chapter  It  was  necessary  to  make,  or  accept,  a number  of 
assumptions  as  to  what  Improvements  would  be  Implemented,  when 
they  would  bo  Implemented,  and  how  they  would  function  In  the 
flight  service  facility  and  Interact  with  other  facilities. 
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This  section  Identifies  assvimpt  loi\  ;ind  areas  of  luicert a liu v I'v 
what  are  called  "Open  Items"  and  Interface  Ad  liistmenls . " 

6.5.1  Open  Items 

Open  Items  relate  to  major  parts  of  the  ATC  evolutlonan’  Improve- 
ment program  where  Improvements  arc  to  bo  made  via  tl>o  F&O  and/or 
E&D  program  but  where  final  decisions  have  yet  to  ho  made  a;,  to 
the  specific  covirse  of  action  to  be  pursued.  In  most  cases,  ;in 
Open  Item  Involves  questions  i^f  tlte  preiorred  technical  approacli, 
technical  and  operational  Interfaces,  or  time  phasing. 

Tliese  Open  Items  generally  apply  to  two  or  more  AT(’  facilities 
as  defined  In  this  docaiment  and,  for  completeness  thev  have  been 
cited  In  each  appropriate  chapter.  Ai\  Open  Item  Is  approprlati' 
to  tills  chapter  If  It  Involves  features  or  functions  >>1  t lie 
flight  service  facilities;  however.  It  should  not  be  inferred 
that  development  and  Implementation  Indicated  in  ;«n  Open  Item 
wovild  necessarily  be  part  of  the  develoi'iiK'nt  and  Implementation 
program  for  flight  service  facilities.  Instead,  it  might  he  I'on- 
talned  within  the  program  of  another  interf.tclng  lacllitv.  The 
Open  Items  pertinent  to  flight  service  facilities  are: 

Open  Item  15:  Voice  Oommmt  i c a 1 1 cuts  IMann  i 

1.  A1  r-ground-al  r ci<mmnnl  cat  i on  for  the  AKTl't’s  anvl  ma|oi 
terminals  will  In’  npgradeil  in  the  post-l'hSJ  t inn'  pi’rioil  bv 
Implementation  of  the  radio  portion  >>f  VSllS , whii'h  would 
be  referred  to  as  RtUlS.  In  the  near  term,  Rt'AC  tone  control 
equipment  for  the  ARTCt'.s  will  be  replaced,  possible  with  a 
modular  subsystem  that  woiild  be  coim’atlble  with  longei  term 
RCCS/VSCS  designs.  The  FSSs,  which  are  assumed  to  remain 
unci>nsol  Idated,  will  continue  to  use  switching  attd  cent  rv>l 
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equipment  based  on  existing  designs.  In  addition,  the  trans- 
mitters, receivers,  and  antenna  systems  at  all  FAA  ground 
sites  will  be  replaced  with  modem  desl^^i  equipment. 

2.  Ground-ground  communicat ions  would  be  modernized  by  tlie 
Implementation  of  ground-ground  portions  of  the  VSCS  system 
which  would  replace  the  WECO  300  system  at  ARTCCs,  and  the 
WECO  301  system  at  the  larger  terminals.  The  existing  small 
key  systems  and  call  distributors  at  FSSs  would  remain  in 
place. 

3.  At  some  smaller  terminals,  a Small  Voice  Switching  System 
(SVSS)  will  be  Implemented,  which  will  provide  an  integrated 
radio  and  ground  voice  commujiicat ions  capability. 

Open  Item  lb;  FSS  Modernization  and  NADIN  Communication 
\ Schedule  Compatibility 

1.  Implementation  of  NADIN  I will  begin  in  early  1981  and 
will  not  be  operational  in  time  to  initially  provide  the 
expanded  data  communications  capability  required  for  the 
Model  1 FSS  Improvements  that  will  also  be  implemented 
starting  in  early  1981.  Interim  data  communication  capa- 
bility for  FSS  Modei  I will  be  provided  by  the  Area  B 
(ABDIS)  and  Service  A networks,  with  NADIN  I eventually 
replacing  Area  B. 

2.  Implementation  of  NADIN  II  will  begin  In  early  1982 
and  will  be  operational  in  time  to  provide  the  additional 
expansion  of  the  data  communication  capability  that  is  needed 
to  support  Model  2 FSS  improvements  that  will  begin  implemen- 
tation in  early  1983. 
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3.  Implementation  »)f  NADIN  111  will  begin  in  late  1982 
and  will  be  operational  in  time  to  provide  the  added  data 
communication  features  needed  to  support  the  FSS  Aviation 
Weather  Processor  that  will  become  operational  in  early 
1983. 

Open  Item  21:  Automated  Fllglit  Service  Station  Configuration 

The  Flight  Service  Station  automation  program  will  result 
in  a configuration  of  Automated  FSSs  as  well  as  a number  of 
manual  FSSs  through  the  Far  Term  (post  1982).  The  Automated 
FSSs  (AFSSs)  will  be  provided  centralized  support  by  up  to 
20  Flight  Service  Data  Processing  Systems  (FSDPSs)  collocated 
at  existing  ARTCCs.  Each  FSDPS  will  provide  support  for  a 
number  of  AFSSs.  In  the  Far  Term,  a centralized  Aviation 
Weather  Processor  (AWP)  will  process  weather  and  aeronautical 
data  received  from  the  Weather  Message  Switching  Center  prior 
to  distribution  to  the  FSDPSs.  This  data  will  be  reformatted 
and  a second  data  base  developed  with  contractions  expanded 
for  providing  direct  service  to  pilots  or  other  users  ac- 
cessing the  FSDPSs  via  Direct  User  Access  Terminals  (DlIATs). 
Graphic  products  received  at  the  AW?  frt>m  NWS  will  also  be 
maintained  and  edited  at  the  AWP  prior  to  distribution  to 
the  FSDSPs.  Each  FSDPS  will,  additionally,  receive  radar 
images  from  up  to  13  radar  sites  (FAA  or  NWS).  Graphic 
products  and  radar  images  will  be  redistributed  to  tl»e 
AFSSs  for  quick  availability  to  the  specialists  at  the 
AFSSs. 

6.5.2  Interface  Adjustments 


This  section  identified  some  fairly  specific  sm.iller  scale  inter- 
face uncertainties.  These  uncertainties  generally  Involve  minor 


design  modifications  in  one  or  more  programs  that  are  not 
considered  as  significant  as  the  previously  cited  Open  Item. 

The  Interface  Adjustments  pertinent  to  the  Flight  Service 
Facilities  chapter  are: 

Interface  Adjustment  B6-1  — ARTCC/FSH-AFSS  PIREP 

Acquisition  Coordination 

An  automated  Interface  appears  in  the  FSS  System  Descrip- 
tion between  the  ARTCCs  and  the  A/SS  to  support  the 
acquisition  of  PlREPs.  Such  an  interface  is  not  included 
in  the  FSS  Model  2 specification.  The  requirement  needs 
to  be  reviewed  and  the  interface  defined  depending  on  the 
results  of  the  consolidation  decision  to  be  made  by  1983. 

Interface  Adjustment  B6-2  — RCCS/FSH-AFSS  Interface 

An  RCCS  facility  is  shown  in  the  Master  Plan  under  the 
consolidated  FSH  alternative.  Current  planning  assumes 
the  unconsolidated  alternative,  leaving  the  RCCS  require- 
ment undefined. 

Interface  Adjustment  B6-3  — AV-AWOS/FSDPS  Interface 

The  Aviation  Automated  Weather  Observation  System  (AV-AWOS) 
under  NWS  development  will  interface  with  the  Flight  Service 
Data  Processing  Systems  (FSDPSs) . This  development  should 
continue  to  be  monitored  in  order  to  develop  the  details 
of  the  interface. 

Interface  Adjustment  B6-4  — FSDPS/Weather  Radar  Interface 

If  a new  doppler  weather  radar  being  developed  by  a Joint 
FAA/NWS/AF  effort  is  successful,  it  will  be  desirable  to 
supply  digitized  inputs  from  the  radars  to  the  Flight 
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Service  Station  Facilities.  This  radar  Is  expected  to 
detect  turbulence  as  well  as  precipitation. 

Interface  Adjustment  B6-5  — AWP-WMSC  Combined  Function 

A plan  Is  being  considered  to  provide  WMSC  data  base 
maintenance  and  retrieval  functions  at  two  AWP  locations. 
Such  a development  would  require  revisions  to  the  existing 
or  currently  planned  interfaces  with  AWP  and  WMSC  users. 


7.  SURVEILLANCE  FACILITIES 

This  chapter  describes  the  facilities  that  provide  surveillance 
information  on  aircraft  and  the  weather  for  use  by  the  en  route 
and  terminal  ATC  facilities.  The  use  of  search  radars  (ASRs, 
ARSRs)  and  beacon  systems  (ATCRBS,  DABS)  to  provide  surveillance 
information  is  discussed  as  well  as  surveillance  data  prepro- 
cessing performed  at  the  surveillance  sites.  In  addition,  the 
utilization  of  separate  three  d’menslonal  weather  radars  to 
provide  weather  data  and  the  utilization  of  ATARS  Processors 
to  automatically  generate  pilot  advisories  to  prevent  midair 
collisions  is  also  discussed. 

First,  the  anticipated  Near  Term  and  Far  Term  improvements  for 
the  en  route  surveillance  sites  are  described  in  Section  7.1. 
Then,  a similar  description  of  terminal  surveillance  sites 
Improvements  is  presented  in  Section  7.2.  This,  in  turn,  is 
followed  in  Section  7.3  by  a summary  of  the  major  assumptions 
that  were  made  with  regard  to  interfaces  with  other  ATC 
facilities  and  the  time  phasing  of  the  various  surveillance 
improvements . 

7.1  En  Route  Surveillance  S i tes 

This  section  briefly  summarizes  the  functions  currently  per- 
formed at  a typical  en  ri>ute  surveillance  site,  anil  the 
anticipated  Near  Term  and  Far  Term  improvements;  gives  a 
more  detailed  description  of  the  anticipated  functional  and 
connectivity  changes  due  to  these  improvements;  and  brieflv 
discusses  the  tentative  time  phasing  of  these  improvements. 


7.1.1  En  Route  Surveillance  Site  Improvements  Siimmar^- 
Table  7-1  lists  the  major  fuifctlons  currently  performed  at 
a typical  en  route  surveillance  site.  The  en  route  search  1 


TABLE  7- 1 

EN  BOUTE  SURVEILLANCE  SITE  FUNCTIONS  AND  EQU 


radar,  also  referred  to  as  an  Air  Route  Surveillance  Radar  or 
ARSR,  depends  solely  upon  electromagnetic  reflections  for  its 
surveillance  information.  Each  ARSR  has  a directional  antenna 
which  rotates  360°  every  10  to  12  seconds  while  the  ARSR  trans- 
mits a stream  of  L band  pulses  and  detects  and  processes  the  L 
band  returns.  Included  in  this  processing  is  the  utilization 
of  Moving  Target  Indicator  (MTI)  circuitry  to  detect  moving 
targets  and  reject  background  clutter  due  to  electromagnetic 
reflections  from  the  surrounding  terrain. 


The  Beacon  Interrogator,  also  referred  to  as  an  Air  Traffic 
Control  Beacon  Interrogator  or  ATCBI,  has  a directional  antenna 
which  rotates  with  the  ARSR  antenna  on  the  same  pedestal.  The 
ATCBI  Interrogates  an  aircraft's  ATCRBS  transponder  to  obtain 
altitude  and  identity  information,  and  detects  the  transponder's 
reply. 

Surveillance  data  preprocessing  is  performed  by  the  Common 
Digitizer  (CD)  which: 

• Converts  the  broadband  (video)  surveillance  information 
from  the  ARSR  and  the  ATCBI  into  digital  data; 

• Combines  the  numerous  replies  received  from  each  air- 
craft during  a single  antenna  scan;  and 

• Correlates  the  combined  ARSR  data  on  each  aircraft 
with  the  combined  ATCBI  data  to  produce  a single 
target  report  on  each  aircraft  (range,  azimuth, 
altitude  and  identity)  for  each  antenna  scan. 

The  Weather  Fixed  Map  Unit  (WFMU)  utilizes  the  ARSR  returns  to 
detect  precipitation  and  converts  this  video  information  into 
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digital  information  defining  two  precipitation  levels  (low 
and  high).  The  digitized  aircraft  target  reports  and  the 
weather  data  are  combined  in  the  CD  and  sent  to  the  ARTCC 
over  telephone  lines  as  narrowband  (digital)  data.  As  a back- 
up, broadband  (video)  data  is  sent  over  a Radar  Microwave 
Link  (RML)  to  the  ARTCC. 

Having  briefly  described  the  functions  performed  at  a current 
en  route  surveillance  site,  an  overview  of  the  Near  Term  and 
Far  Term  Improvements  at  each  site,  listed  in  Table  7-2,  will 
now  be  presented. 

In  the  Near  Term  (1979-1982),  four  significant  Improvements 
are  anticipated. 

e The  replacement  of  some  vacuum  tube  ARSR-ls  with 

solid  state  ARSR-3s  to  Improve  equipment  reliability 
and  maintainability.  ARSR-3s  are  also  being  installed 
at  other  locations  to  provide  additional  surveillance 
coverage . 

• The  utilization  of  the  existing  NWS  Weather  Radars 
to  provide  three-dimensional  weather  (precipitation) 
Information  for  some  ARTCCs,  FSSs,  and  Automated 
FSSs  (AFSSs). 

• The  replacement  of  the  Common  Digitizer  with  a Dual 
Common  Digitizer  (CD-2)  to  improve  site  reliability, 
since  it  is  the  only  subsystem  at  an  en  route  sur- 
veillance site  that  is  not  redundant  at  the  present 
time.  This  is  particularly  important  since  the  FAA 
is  rapidly  moving  toward  24-hour-a-day  operation  of 
its  automated  equipment  at  an  ARTCC. 


j 
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• The  replacement  of  the  WFMU  with  circuitry  within  the 
CD-2  to  improve  the  quality  of  the  digitzed  weather 
data  forwarded  to  the  ARTCCs  and  some  FSSs  or  AFSSs. 

In  the  Far  Term  (post  1982),  ten  significant  improvements  are 
tentatively  being  considered  by  the  FAA. 

• The  replacement  of  MTl  circuitry  in  all  ARSRs  with 
Moving  Target  Detectors  (MTDs)  which  would  improve 
the  detection  of  aircraft  in  heavy  clutter. 

• The  installation  of  a separate  weather  (receiver) 
channel  in  some  ARSRs  to  Improve  the  quality  of  the 
weather  data  received. 

• The  installation  of  a separate  Joint  I'se  Weather  Radar 
network  to  improve  the  qualitv  of  the  weather  data 
used  jointly  by  the  FAA,  the  National  Weather  Service 
(NWS),  and  the  USAF's  Air  Weather  Service  (AWS) . 

• The  utilization  of  the  3D  weather  data  from  each 
Joint  Use  Weather  Radar  to  automatically  detect 
turbulence  and  to  forecast  its  movement  10  to  20 
minutes  into  the  future. 

• The  repl.acement  of  vacuum  tube  ARSR-ls,  -2s  with  solid 
state  ARSR-As,  thereby  improving  equipment  reliability 
and  maintainability. 

• The  installation  of  the  Discrete  Address  Beacon 
System  (DABS)  with  its  discrete  address  capability 
which  would  provide  the  means  for  a ground  to  air  to 
ground  digital  data  link. 
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• The  roplaoemfiit  I'l  tiu'  i D-J  with  its  sliding  window 
detector  with  DABS  tnonopolse  detection  and  processing , 
thereby  reducing  the  number  of  ATCR3S  and  DABS 
interrogations  per  scan. 

• The  replacement  of  vacuum  tube  AT(’BI-ls  with  DABS 

to  improve  equipment  reliability  and  maintainability. 

• The  installation  of  ATARS  Processors  to  automatically 
generate  pilot  advisories  to  prevent  midair  collisions. 

• The  installation  of  the  Remote  Maintenance  Monitor 
System  (RMMS)  to  monitor  the  performance  of  the 
equipment  at  the  site  and  forward  this  information 

to  the  ARTCC  (see  Chapter  2 for  a discussion  of  RMNSl . 

7.1.2  En  Route  Surveillance  Site  System  Connectivity 
Figures  7-1,  7-2,  and  7-3  illustrate  the  current  cv^nnect ions 
between  an  en  route  surveillance  site  and  other  .ATC  facilities 
and  the  antic)  patevl  changes  in  these  connections  due  to  the 
Near  Term  and  Far  Term  improvements. 

There  are  two  significant  changes  in  connectivity  when  the 
Near  Term  improvements  are  implemented. 

• After  the  CD-2s  are  installed  at  the  on  route  survei 1 1 .nice 
sites  and  the  Direct  Access  Radar  Channels  (D.ARCsl  are 
Installed  at  the  ARTCCs,  the  backup  bro.idband  surveillance 
data  will  probably  be  eliminated. 

• Digitized  weather  data  will  probably  be  sent  from  the 
En  Route  Surveillance  Sites  and  existing  NWS  Weather 
Radars  to  some  ARTCCs,  FSSs  and  AFSSs. 
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FIGURE  7-2 

NEAR  TERM  EN  ROUTE  SURVEILLANCE  SITE 
CONNECTIVITY  DIAGRAM 


In  tho  Far  I'erm,  ihroi'  additional  ohanju's  in  connoc  t i v i t y .iri* 
likely  to  be  made: 

• The  Installation  of  DABS  wouhl  mean  that  digital 
data  link  messages  wovild  be  sent  back  ami  fortli 
between  various  aircraft  and  the  ARTt-Cs,  and  DABS 
coordination  messages  might  be  exchanged  between 
adjacent  DABS  sites. 

• The  installation  of  the  ATARS  Processor  would  mean 
that  ATARS  advisories  would  be  sent  to  the  aircraft 
via  the  DABS  data  link,  and  ATARS  coordination 
messages  might  be  exchanged  between  adjacent  DABS 
sites. 

• A separate  Joint  Use  Weather  R.adar  network  might 
replace  the  ARSRs  as  the  source  of  weather  data  for 
the  ARTCCs,  and  in  addition,  might  automatically 
detect  turbulence. 

7.1.3  En  Route  Surveillance  Site  Information  Flow 
This  section  utilizes  Figure  7-4  to  describe  in  more  detail 
the  impact  of  the  Near  Term  and  Far  Term  improvements,  briefly 
summarized  in  Section  7.1.1,  on  the  external  Information 
flow  and  the  Internal  functions  performed  at  each  en  route 
surveillance  site. 

7. 1.3.1  Near  Term  Improvements 

The  only  Near  Term  improvement  which  would  impact  either 
the  functions  performed  at  an  en  route  surveillance  site 
or  the  external  information  flow  is  the  utilization  of  the 
existing  NWS  Weather  Radars  to  provide  three-dimensional 
weather  data  to  some  ARTCCs,  FSSs,  and  AFSSs. 
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At  the  present  time,  the  National  Weather  Service  (NWS)  operates 
a network  of  WSR-57  weather  radars  to  detect  and  observe  pre- 
cipitation. This  network  of  56  weather  radars  covers  most  of 
the  Conterminous  U.  S.  east  of  the  Rocky  Mountains,  and  at 
scattered  locations  In  the  west.  In  the  Rocky  Mountain  area 
and  throughout  much  of  the  Western  U.S.,  NWS  obtains  Its  weather 
radar  information  from  the  FAA's  ARSRs.  NWS  is  currently 
sending  broadband  3D  weather  information  to  some  FSSs  that  are 
located  near  a WSR-57,  and  in  the  Near  Term,  NWS  is  planning 
to  send  digitized  3D  weather  data  to  some  ARTCCs,  FSSs,  and 
AFSSs.  . i 


7. 1.3. 2 Far  Term  Improvements 

There  are  five  possible  Far  Term  -i  ements  that  would  impact 
the  functions  performed  by  an  en  rout:  ‘surveillance  site  or 
the  external  information  flow  if  thc>  ate  implemented:  MTD, 
the  ARSR  Weather  Channel,  the  Joint  Use  Weather  Radar,  DABS, 
and  ATARS . 

1.  Moving  Target  Detector  (MTD) 

The  FAA  is  considering  the  replacement  of  existing 
MTI  circuitry  with  an  MTD  (Reference  7-1)  on  all  126 
ARSRs  In  order  to  improve  the  detection  of  aircraft  in 
the  presence  of  clutter.  This,  in  turn,  would  improve 
the  quality  of  the  surveillance  data  sent  to  the 
associated  ARTCCs. 

In  addition  to  rejecting  clutter  due  to  the  terrain, 
which  is  also  rejected  by  the  MTI,  the  MTD  would  also 
reject  clutter  due  to  the  weather.  This  improvement 
is  Important  not  only  fov  tracking  aircraft  that  are 


unequipped  with  an  ATCRBS  transponder,  but  also  for 
tracking  aircraft  with  a transponder  that  are  tem- 
porarily not  replying  to  beacon  Interrogations,  e.g., 
due  to  aircraft  shielding  while  the  aircraft  are  turning. 
It  Is  estimated  that  the  MTD  would  provide  approximately 
a 20  dB  improvement  In  the  detection  of  aircraft  In 
heavy  clutter  in  comparison  with  an  MTI. 

The  technique  used  by  MTIs  and  MTDs  to  separate  real 
targets  from  the  background  clutter  is  the  doppler 
shift  phenomenon,  i.e.,  the  fact  that  most  aircraft 
have  a range  rate  (radial  velocity)  with  respect  to  the 
radar  site.  Thus,  the  radar  returns  are  shifted  In 
frequency,  whereas  fixed  ground  clutter  has  no  doppler 
frequency  shift.  Due  to  the  use  of  a wide  dynamic 
range  (60  dB)  linear  receiver  by  the  MTD,  as  opposed 
to  the  use  of  limiting  in  the  IF  amplifier  by  the  MTI, 
subclutter  visibility  would  be  substantially  Improved 
by  the  MTD.  In  addition,  the  use  of  an  adaptive 
thresholding  technique  In  conjunction  with  digital 
doppler  filter  processing  by  the  MTD  would  permit  the 
removal  of  other  nonstationary  forms  of  clutter,  such 
as  weather,  that  are  not  removed  by  an  MTI.  And,  a 
dynamic  clutter  map  in  the  MTD  would  permit  the  detection 
of  aircraft  at  or  near  zero  radial  velocity. 

2.  ARSR  Weather  Channel 

ARSRs  are  currently  optimized  for  target  detection  and 
thus  eliminate  weather  Information  through  such  means 
as  the  use  of  circular  polarization  and  the  selection 
of  the  appropriate  sensitivity  time  control  (STC) 
curve . 
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However,  in  order  to  provide  improved  weather  information,  the 
FAA  is  considering  the  use  of  a second  ARSR  L band  receiver 
channel  on  some  ARSRs  to  optimize  the  detection  of  precipitation 
(Reference  7-2).  Since  target  information  would  not  be  required 
from  this  receiver,  it  could  be  optimized  to  receive  weather 
information,  e.g.,  by  having  linear  polarization  and  selecting 
a different  STC.  The  detected  precipitation  information  would 
be  quantized  by  the  new  Dual  Common  Digitizer  (CD-2)  and  the 
resultant  digital  data  sent  to  the  associated  ARTCC  and  FSS 
or  FSDPS.  In  addition,  a Moving  Target  Detector  (MTD)  may  be 
used  to  process  the  detected  video  from  the  weather  receiver. 

The  MTD  was  initially  developed  to  Improve  the  detection  of 
aircraft  in  heavy  clutter,  but  one  of  its  attributes  is  the 
ability  to  separate  ground  clutter  from  weather  clutter,  and 
thus,  forward  only  weather  data  from  the  weather  receiver. 

3.  Joint  Use  Weather  Radar 

A further  Improvement  in  weather  detection  beyond  the  existing 
NWS  Weather  Radar  and  the  ARSR  Weather  Channel  is  tentatively 
anticipated  by  the  FAA.  The  Joint  Use  Weather  Radar  (Reference 
7-2)  should  provide  3D  precipitation  data  plus  Information  on 
turbulence. 

NWS  and  AWS  are  planning  to  replace  their  present  weather 
radars  with  new  S band  doppler  radars  in  the  1980's,  and 
since  this  new  radar  network  could  potentially  be  used  by 
the  FAA  to  provide  Improved  weather  information  to  the  ARTCCs 
and  FSDPSs,  it  is  quite  possible  that  the  FAA  will  Joint  NWS 
and  AWS  in  the  development  of  a new  weather  radar  network  for 
the  Conterminous  U.S. 
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This  new  Joint  Use  Weather  Radar  would  probably  utilize  a 
pencil  beam  antenna  to  obtain  three-dimensional  weather 
(precipitation)  information,  and  digital  doppler  filter  pro- 
cessing to  automatically  detect  turbulence  and  forecast  its 
movement  10  to  20  minutes  into  the  future.  The  digital  pro- 
cessing would  break  up  the  doppler  frequency  spectrum  into 
very  small  increments.  Thus,  Information  could  be  obtained 
not  only  on  precipitation  Intensity  and  spectrum  characteristics 
but  also  on  the  variation  of  these  parameters  from  scan  to 
scan.  It  is  believed  that  severe  turbulence  can  be  reliably 
detected  by  analyzing  these  parameters. 

4.  Discrete  Address  Beacon  System  (DABS) 

DABS  would  further  improve  the  beacon  system  beyond  ATCRBS 
by  allowing  a beacon  interrogator  to  discretely  address 
aircraft  equipped  with  a DABS  transponder,  and  by  reducing 
the  number  of  beacon  interrogations  per  scan. 

The  fundamental  difference  between  DABS  and  ATCRBS  is  the  man- 
ner of  selecting  which  aircraft  responds  to  an  interrogation. 

In  ATCRBS,  the  selection  is  spatial  and  all  aircraft  within 
coverage  of  the  main  beam  of  the  beacon  interrogator's  direc- 
tional antenna  respond.  In  DABS,  each  aircraft  is  assigned  a 
unique  address  and  interrogated  individually.  Selection  of 
which  aircraft  would  respond  to  an  interrogation  would  be 
accomplished  by  Including  the  aircraft's  address  in  the  in- 
terrogation. Directional  antennas  would  continue  to  be  used 
by  the  DABS  interrogators  in  order  to  minimize  interference 
between  DABS  sites  and  to  determine  the  aircraft's  azimuth. 

Since  the  implementation  of  DABS  ground  sites  and  the  in- 
stallation of  DABS  transponders  on  aircraft  would  occur 
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over  a period  of  many  years,  the  DABS  equipment  would  be 
designed  to  be  compatible  with  the  existing  ATCRBS  equipment. 
Thus,  DABS  interrogators  would  be  able  to  interrogate  ATCRBS 
transponders,  and  DABS  transponders  would  be  able  to  respond 
to  ATCRBS  Interrogators. 

Due  to  the  relatively  early  stage  of  DABS  Implementation 
planning  at  the  present  time,  there  are  still  many  issues 
to  be  resolved.  Therefore,  for  this  description  of  the 
ATC  system,  the  following  assumptions  have  been  made: 

• All  en  route  surveillance  sites  would  have  a DABS 
capability  with  a range  of  200  nautical  miles  and 
a scan  rate  of  5 to  6 seconds.  This  is  twice  the 
ARSR  scan  rate  due  to  the  use  of  back  to  back  DABS 
antennas  which  would  be  required  for  ATARS. 

• All  en  route  surveillance  sites  would  have  an  ATARS 
capability,  but  the  ATARS  range  would  be  less  than 
200  nautical  miles. 

• Terminal  surveillance  sites  associated  with  an  ARTS 
III  TRACON  would  have  a DABS  capability  with  a range 
of  60  nautical  miles  and  a scan  rate  of  4 to  5 second 

• Terminal  DABS  sites  would  have  an  ATARS  capability. 

• At  some  sites,  DABS  and  ATARS  Coordination  Messages 
might  be  sent  to  the  adjoining  DABS  sites  through 
the  ATC  faciHty(s)  that  Interface  with  the  DABS 
sites.  The  DABS  Coordination  Messages  would  be  used 
to  coordinate  coverage  between  adjacent  sites,  and 
the  ATARS  Coordination  Message  would  be  used  to 


coordinate  advisories  to  aircraft  involved  in 
conflicts  near  an  ATARS  boundary. 

Each  DABS  site  would  consist  of  a DABS  Beacon  Interrogator  and 
a DABS  Processor.  The  ATARS  capability  would  be  added  by 
installing  an  ATARS  Processor  which  would  interface  with  the 
DABS  Processor. 

The  DABS  Beacon  Interrogator  would  transmit  ATCRBS  and  DABS 
interrogations  to  the  aircraft  and  detect  the  replies  by 
using  monopulse  receivers.  The  DABS  Processor  would  process 
these  replies  and  estimate  the  location  of  each  aircraft  based 
upon  a single  transponder  reply  for  DABS  and  only  four  replies 
for  ATCRBS.  Thus,  the  number  of  beacon  transponder  interroga- 
tions would  be  reduced  in  comparison  wltli  the  current  beacon 
system. 

In  addition,  the  DABS  Processor  would  also;  control  the  beacon 
interrogation  modes  of  each  site;  control  the  data  link  message 
flow  to  and  from  the  ARTCC  and  the  aircraft;  and  correlate  the 
beacon  replies  and  the  search  radar  returns  to  generate  target 
reports  (range,  azimuth,  altitude,  and  identity)  on  each  air- 
craft for  each  antenna  scan,  and  forward  this  surveillance  data 
to  the  ARTCC. 

5.  Automatic  Traffic  Advisory  and  Resolution  Service  (ATARS) 
Processor 

As  described  in  Chapters  2,  3,  the  FAA  has  Installed  or  is 
planning  to  Install,  software  (conflict  alert,  conflict  resolu- 
tion) at  the  ARTCCs  and  ARTS  IH  TRACONs  to  prevent  midair 
collisions  involving  aircraft  that  arc:  in  radio  contact 
with  an  air  traffic  controller,  equipped  with  an  altitude 
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reporting  (Mode  C)  ATCRBS  transponder,  and  within  coverage 
of  a beacon  interrogator. 

The  software  at  the  ATC  facility  processes  the  surveillance 
data  and  alerts  the  air  traffic  controller  who,  in  turn, 
alerts  the  pilot. 

As  an  evolutionary  improvement  to  this  service,  the  FAA  may 
Install  an  ATARS  Processor  (Reference  7-6)  at  each  en  route 
surveillance  site  and  each  termin.al  surveillance  site 
associated  with  an  ARTS  111  TRACON.  This  processor  would 
interface  with  the  DABS  Processor  and  would  automatically 
generate  advisories  to  all  aircraft  equipped  with  a DABS 
transponder  and  an  ATARS  display  (not  just  aircraft  in 
contact  with  the  ATC  system)  to  prevent  midair  collisions. 
ATCRBS  and  DABS  surveillance  information  would  be  used  by 
the  processor  to  determine  potential  conflicts  between  air- 
craft. If  a potential  conflict  was  detected,  then  the  DABS 
data  link  would  be  used  to  issue  the  appropriate  advlsoiies 
to  resolve  the  conflict. 

ATARS  is  viewed  as  a service  that  would  be  provided  at  the 
last  possible  moment  to  prevent  a midair  collision 
and,  thus,  its  warning  times  would  be  less  than  the  warning 
times  associated  with  the  conflict  alert  and  conflict  resolu- 
tion algorithms.  Since  the  maneuvers  of  aircraft  responding 
to  ATARS  advisories  might  disrupt  the  orderly  flow  of  IFR 
traffic,  the  ATARS  messages  would  also  be  sent  to  the  ARTCC 
or  ARTS  III  TRACON. 


Besides  preventing  midair  collisions,  the  FAA  is  also  considering 


the  inclusion  of  two  additional  features  in  ATARS : preventing 
collisions  with  the  terrain  or  obstacles,  and  preventing  viola- 
tions of  restricted  airspace  such  as  Terminal  Control  Areas. 

7.1.4  En  Route  Surveillance  Improvements  Tentative  Implementa- 
t ion  Schedule 

A tentat ive  implementation  schedule  for  the  en  route  surveillance 
improvements  is  given  in  Figure  7-5.  It  should  be  emphasized 
that  this  schedule  may  change  in  the  future  depending  upon  the 
need  and  progress  of  the  individual  improvements. 

Implementation  information  on  some  of  these  improvements 
(ARSR-3,  and  the  CD-2)  was  obtained  from  preliminary 
budgetary  information  for  Fiscal  Years  1977  to  1980  (Reference 
7-2,  7-5).  Information  on  the  remaining  improvements  is 
based  upon  discussions  with  the  FAA  personnel  involved  with 
these  projects.  At  the  present  time,  the  only  firm  im- 
plementation plans  for  any  of  the  anticipated  en  route  sur- 
veillance improvements  are  those  for  the  ARSR-3  and  the 
Dual  Common  Digitizer  (CD-2). 

It  has  been  assumed  that  the  CD-2  will  be  modified  to  make 
it  compatible  with  the  MTD  and  the  ARSR  Keather  Channel. 

7.2  Terminal  Surveillance  Sites 

This  section  briefly  summarizes  the  functions  currently  per- 
formed at  a typical  terminal  surveillance  site  and  the 
anticipated  Near  Term  and  Far  Term  improvements.  Due  to  the 
similarity  between  the  current  terminal  and  en  route  sur- 
veillance sites  and  the  anticipated  improvements  at  these  sites, 
this  section  does  not  describe  the  terminal  site  improvements 
that  are  similar  to  the  en  route  site  Improvements  in  the 
same  level  of  detail  .as  was  given  in  Section  7.1. 
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7.2.1  Terminal  Surveillance  Site  Improvements  Summary 
Table  7-3  lists  the  major  functions  currently  performed  at  a 
terminal  surveillance  site.  The  terminal  search  radar,  also 
referred  to  as  an  Airport  Surveillance  Radar  or  ASR,  depends 
solely  upon  electromagnetic  reflections  for  its  surveillance 
information.  Each  ASR  has  a directional  antenna  which  rotates 
360°  every  4 to  5 seconds  while  the  ASR  transmits  a stream 
of  S band  pulses  and  detects  and  processes  the  S band  returns. 
Included  in  this  processing  is  the  utilization  of  MTI  circuitry 
to  detect  moving  targets  and  reject  background  clutter  due  to 
electromagnetic  reflections  from  the  surrounding  terrain. 

The  resultant  processed  video  is  sent  to  the  TRACON  or  TRACAB. 

The  Beacon  Interrogator  (ATCBI)  has  a directional  antenna 
which  rotates  with  the  ASR's  antenna  on  the  same  pedestal. 

The  ATCBI  interrogates  an  aircraft's  ATCRBS  transponder  and 
forwards  the  transponder's  reply  to  the  TRACON  or  TRACAB 
as  beacon  video  information.  A Defruiter  is  used  at  the  sur- 
veillance site  to  remove  "fruit"  from  the  reply,  i.e.,  inter- 
ference resulting  from  transponder  replies  to  other  beacon 
Interrogators  in  the  area.  The  defrulted  beacon  video  is 
also  sent  to  the  TRACON  or  TRACAB. 

Table  7-4  lists  the  anticipated  Near  Term  and  Far  Term  improve- 
ments at  terminal  sites  associated  with  ARTS  III  TRACONs.  It 
has  been  assumed  in  this  report  that  these  improvements,  with 
the  exception  of  the  ASR-9,  will  not  be  made  at  other  terminal 
surveillance  sites  due  to  the  relatively  low  level  of  traffic 
at  these  facilities. 
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In  the  Near  Term  (1979-1982),  there  are  hd  s Inn  if  leant 
anticipated  Improvements. 
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In  the  Far  Term  (post  1982)  einlu  signit leant  improvements 
are  tentatively  being  eonsldered  bv  the  FAA: 

• rite  replaeement  of  MTI  , irenitry  witli  MfOs. 

• The  instal  lat  li'n  of  a separate  weather  I'h.mnel  in 
the  ASRs  to  improve  the  quality  ot  tlu'  prei- i p i t at  i on 
dctta  received. 

• The  installat  ion  I'f  a separate  .loint  I’se  We.ither 
Radar  to  prin'idi'  IP  weather  data.  At  some  airport;; 
where  this  radar  would  not  bi'  installed  bv  NWS. 

the  is  studving  the  possibility  i>f  installing 

•an  ASR  Pulse  Di'ppler  Weather  Channel  to  prov  iik' 
a pulse  deppler  eai'abilitv  similar  1 1'  t lu>  .K'int 
I’sc  Weather  Radar. 

• The  utili.’atien  I'f  this  IP  weather  dot  a to  auto- 
matical Iv  detect  tnrbulenee,  and  possible  wiinl 
shear,  and  to  forecast  its  movement  Id  tv’  2(1  minuti's 
inti'  the  future. 

• The  replaci'ment  I'f  vacuum  tube  ASR-os.  -Ss.  -t's  with 
solivi  state  ASR-’ls. 

• The  installation  v'f  PARS  with  its  capability  tv' 
priivide  a grounvl  to  air  tv'  grv'und  vligital  data  link. 

• The  installation  of  ATARS  Proeessi'rs  to  au  t v'mat  i c.i  I 1 \ 
generate  pilot  advisories  to  prevent  miilair  lO' 1 I i s i I'ns . 


g 
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• The  installation  of  the  Remote  Maintenance  Monitor 
System  (RMMS)  to  monitor  the  performance  of  the 
equipment  at  the  site  and  forward  this  information 
to  the  Tower  Cab. 

Beyond  these  anticipated  Far  Term  Improvements,  the  FAA  is 
tentatively  exploring  two  other  improvements: 

• The  possible  installation  of  some  or  all  of  the 
anticipated  Far  Term  improvements  described  above 
at  terminal  surveillance  sites  associated  with  an 
ARTS  II  or  AN/TPX-42  TRiXCON  or  TR/\CAB . 

• The  possible  utilization  of  a Limited  Surveillance 
Radar  (LSR)  at  some  airports  that  do  not  have  an 
existing  or  planned  terminal  surveillance  site 
located  nearby  and  that  would  not  qualify  for  an 
ASR.  The  LSRs  would  have  a range  of  20  nautic.il 
miles  and  less  capability  than  an  ASR. 

7.2.2  Terminal  Surveillance  Site  System  Connectivity 

Figures  7-6  and  7-7  illustrate  the  current  connections  between 

a terminal  surveillance  site  and  other  ATC  facilities  and 

the  changes  in  these  connections  due  to  the  anticipated  Far  lerm 

Improvements . 

In  the  Far  Term,  four  significant  changes  in  connect ivitv 
may  be  made: 

• After  the  MTD  and  the  ASR  Weather  Channel  tiave  been 
installed  at  a terminal  surveillance  site,  narrowband 
(digital)  surveillance  data  would  be  sent  to  tlie 
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FIGURE  7-6 

CURRENT  AND  NEAR  TERM  TERMINAL  SURVEILLANCE 
SITE  CONNECTIVITY  DIAGRAM 
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1.  Both  weather  Improvements  (i.e.,  the  ASR  Weather  Channel  and  the  Joint 
Use  Weather  Radar  or  ASR  Pulse  Doppler  Weather  Channel)  are  shown. 

2.  Changes  from  the  Near  Term  system  to  the  Far  Term  are  indicated  in 
italioa. 


FIGURE  7-7 

FAR  TERM  TERMINAL  SURVEILLANCE  SITE 
CONNECTIVITY  DIAGRAM 


associated  ARTS  III  TRACON.  However,  there  is  .1 
possibility  that  broadband  (video)  surveillance 
data  may  still  be  sent  to  tl>e  TRACdN  as  a bai'kiip. 

• The  Installation  of  DABS  would  mean  tliat  tliRital  data 
link  messages  would  be  sent  back  and  forth  between 
various  aircraft  and  the  ARTS  111  TRACON,  and  DABS 
coordination  messages  would  be  exchanged  between 
adjoining  DABS  sites. 

• The  installation  of  the  ATARS  I’roiessor  winilil  permit 
the  issuance  of  ATARS  advisories  to  the  aircraft  via 
the  DABS  data  link. 

• A separate  Joint  Use  Weather  Radar  or  an  ASK  I’ulse 
Doppler  Weatlter  Channel  might  be  used  as  the  source  ot 
weather  data  for  the  ARTS  111  TRiXCON  and,  in  addition, 
it  may  also  provide  wind  shear  data  to  the  Tower  Cab. 

7.2.3  Terminal  Surveillance  Si^e  In format  ion  Flow 
This  section  utilizes  Figure  7-B  to  describe  in  mort'  <ietail 
the  impact  of  the  Near  Term  and  Far  Term  improvements,  brief 1\ 
summarized  in  Section  7.2.1,  on  the  external  intormation  tlow 
and  the  internal  functions  performed  at  e.ich  termin.il  sur- 
veillance site.  Since  a number  of  these  improvements  have 
alreadv  been  described  in  Section  7.1.1  (e.g.,  MTD,  ARSR 
Weather  Channel,  DABS,  etc.),  they  will  not  be  discussed 
again.  Thus,  only  those  improvements  that  are  different 
from  those  implemented  at  en  route  surveillance  sites  will 
be  described  below. 

There  are  five  possible  Far  Term  improvements  that  will  impact 
the  functions  performed  by  a terminal  surveillance  site. 
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FIGURE  7-8 

TERMINAL  SURVEILLANCE  SITE 
INFORMATION  FLOW  DIAGRAM 
(ASSOCIATED  WITH  AN  ARTS  III  TRACON) 
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1.  Moving  Target  Detector  (MTD)  - same  an  en  route 

2.  ASR  Weather  Channel  - this  improvement  would  be  similar 
to  the  ARSR  Weather  Channel,  except  that  it  would  be  an  S 
band  receiver  instead  of  L band,  and  the  information  would 
be  sent  to  an  ARTS  III  TRACON  instead  of  an  ARTCC. 

3.  Discrete  Address  Beacon  System  (DABS)  - same  as  en  route. 

4 . Automatic  Trafg ic  Advisory  and  Resolution  Service  (ATARS) 
Processor  - same  as  en  route 

5.  Joint  Use  Weather  Radar  or  an  ASR  Pulse  Doppler  Weather 
Channel  - this  Improvement  would  be  very  similar  to  the 
Joint  Use  Weather  Radar  discussed  previously.  Some  airports 
wo»)ld  have  a Joint  Use  Weather  Radar  which  would  be  part 

of  the  Conterminous  U.S.  network,  while  other  airports 
would  use  a modified  ASR.  The  Joint  Use  Weather  Radar 
or  the  modified  ASR  may  also  serve  as  the  Advanced  Wind 
Shear  Detection  System  (AWSDS)  Sensor  which  would  detect 
wind  shear  along  the  approach  path.  This  information 
would  be  sent  to  the  Tower  Cab  where  it  would  be  used  by 
the  air  traffic  controllers  to  alert  the  pilots  attempting 
to  land  at  the  airport  about  the  presence  of  hazardous 
wind  shear. 

7.2.4  Terminal  Surveillance  Improvements  Tentative  Implementation 
Schedule 

A tentative  Implementation  schedule  for  the  terminal  surveillance 
improvements  is  given  in  Figure  7-9.  Implementation  Information 
on  these  improvements  is  based  upon  discussions  with  the  FAA 
personnel  Involved  with  these  projects. 
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FIGURE  7-9 

TERMINAL  SURVEILLANCE  IMPROVEMENTS  TENTATIVE  IMPLEMENTATION  SCHEDULE 
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It  has  been  assumed  that  the  Sensor  Receiver  and  Processor 
(SRAP)  will  be  located  at  the  ARTS  IIIA  TRACON  instead  of 
the  terminal  surveillance  site  in  the  Near  Term.  SRAP  will 
preprocess  the  surveillance  data  and  thus  offload  the  ARTS  IIIA 
Processor.  If  the  MTD  and/or  the  ASR  Weather  Channel  improve- 
ments are  made  in  the  Far  Term,  the  SRAP  would  have  to  be 
modified  at  the  ARTS  IIIA  TRACON  to  make  the  interface 
compatible. 

7.3  Surveillance  Facilities  Interface  Planning  Summary 
A number  of  system  configuration  questions  were  encountered 
during  the  development  of  this  system  description.  Due  to  the 
dynamic  nature  of  the  FAA  E&D  process,  ATC  system  improvements 
evolve  from  a cycle  where  improvements  are  developed,  tested, 
and  implemented  based  on  advances  in  the  state-of-the-art  in 
technology  and  perceived  changes  in  operational  needs.  This 
results  in  keeping  open  the  various  options  for  implementing 
the  output  of  the  E&D  program  until  it  is  possible  and  timely  to 
make  the  final  implementation  decision.  This  process  also  has  a 
tendency  to  cause  a deferral  of  the  detailed  definition  of 
technical  and  operational  interfaces  until  the  time  when  imple- 
mentation decisions  are  imminent.  In  the  preparation  of  this 
chapter,  it  was  necessary  to  make,  or  accept,  a number  of 
assumptions  as  to  what  improvements  would  be  implemented,  when 
they  would  be  Implemented,  how  they  would  function  in  the  surveil- 
lance facility,  and  how  they  would  interact  with  other  facilities. 
This  seciton  identifies  assumptions  and  areas  of  uncertainty  by 
what  are  called  "Open  Items." 


Open  Items  relate  to  major  parts  of  the  ATC  evolutionary  improve- 
ment program  where  Improvements  are  to  be  made  via  the  F&D  and/ 
or  E&D  program  but  where  final  decisions  have  yet  to  be  made  as 
to  the  specific  course  of  action  to  be  pursued.  In  most  cases. 
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an  Open  Item  involves  more  than  one  F&E  and/or  E&D  program  and 
involves  questions  of  the  preferred  technical  approach,  techni- 
cal and  operational  interfaces,  or  time  phasing. 

These  Open  Items  generally  apply  to  two  or  more  ATC  facilities 
as  defined  in  this  document  and,  for  completeness,  they  have 
been  cited  in  each  appropriate  chapter.  An  Open  Item  is 
appropriate  to  this  chapter  if  it  involves  features  of  functions 
of  the  surveillance  facilities;  however,  it  should  not  be  inferred 
that  development  and  implementation  indicated  in  an  Open  Item 
would  necessarily  be  part  of  the  development  and  implementation 
program  for  surveillance  facilities.  Instead,  they  might  be 
contained  within  the  program  of  another  interfacing  facility. 

The  assumptions  made  with  regard  to  the  Open  Items  pertinent 
to  surveillance  facilities  are: 

Open  Item  2:  Evolution  of  DABS  Capability 

1.  Tile  DABS  capability  will  be  realized  by  a direct  replace- 
ment of  ATCRBS  sensors  with  DABS  sensors  rather  than  by  first 
upgrading  ATCRBS  sensors  to  include  a monopulse  detection 
and  processing  capability  and  then,  at  a later  date,  up- 
grading those  sensors  to  the  DABS  configuration. 

2.  The  DABS  sensors  installed  for  en  route  surveillance 
will  include  back-go-back  antennas  to  increase  the  data 
rate.  This  assumption  follows  from  a related  assumption 
that  ATARS  will  be  implemented  at  the  en  route  DABS  sensors. 

3.  DABS  sensors  for  improved  surveillance  and  data  link 
capability  will  be  implemented  at  the  earliest  reasonable 
date.  A corollary  assumption  is  that  the  complete  DABS 
sensors  will  be  implemented  sufficiently  soon  to  preclude 
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the  need  for  earlier  installations  of  just  the  DABS  data 
link  capability  at  locations  where  the  full  DABS  capa- 
bility will  eventually  be  deployed. 

4.  Initial  DABS/ATARS  implementation  will  be  based  on  a 
single  site  collision  avoidance  capability.  DABS  surveil- 
lance information  will  be  combined  at  the  associated  con- 
trol facilities.  Subsequent  to  the  initial  Implementation, 
provisions  will  be  made  for  exchanging  data  between  selected 
DABS/ATARS  sites  to  improve  their  collective  collision 
avoidance  capability.  Several  options  are  being  explored 
to  provide  for  the  exchange  of  information.  One  of  these 
options,  the  coordination  through  the  associated  ATC  fa- 
cility, was  assumed  in  this  document. 

5.  Initially,  DABS  Implementation  at  terminals  will  be 
restricted  to  those  sites  having  ARTS  IIIA  automation. 

I Open  Item  3:  Time  Phasing  of  DABS  vs  Plans  to  Use  DABS 

Data  Link  and  Other  DABS-Dependent  Items 

It  was  Implicitly  assumed  that  the  FAA  will  develop  a plan 
for  using  the  DABS  data  link  capability  on  a schedule  that 
is  consistent  with  the  DABS  implementation  schedule  and  that 
the  benefits,  as  perceived  by  user  groups,  would  result  in 
installation  and  use  of  associated  avionics. 

Open  Item  4;  Aircraft  Separation  Assurance 

1.  The  assumption  was  made  that  all  of  the  programs  aimed 
at  providing  automated  aids  to  the  pilot  and  the  controller 
for  the  avoidance  of  midair  collisions  will  be  successful 
and  will  be  implemented.  These  programs  include: 


a.  En  Route  Conflict  Alert. 


b.  En  Route  Conflict  Resolution  advisory  function. 

c.  Terminal  Conflict  Alert  (ARTS  III  sites). 

d.  Terminal  Conflict  Resolution  advisory  function 
(ARTS  IIIA  sites). 

e.  ATARS  (at  all  DABS  sites). 

f.  BCAS  — "active  only"  for  initial  implementation 
but  followed  by  more  sophisticated  systems  later. 

2.  It  was  further  assumed  that  the  technical  designs  of 
each  of  the  capabilities  listed  above  will  be  realized 
within  an  overall  design  of  an  airborne  separation  assur- 
ance system  which  will  assure  proper  interoperability  among 
the  various  features  and  avoid  presenting  either  the  pilot 
or  the  controller  with  conflicting  instructions  or  advisories. 

Open  Item  5:  En  Route  Radars 

1.  It  was  assumed  that  no  major  changes  would  be  made  to 
improve  either  aircraft  detection  or  weather  detection  in 

I the  en  route  airspace  in  the  Near  Term  system  (prior  to 

1983). 

2.  ARSRs  (including  the  new  ARSR-3s)  will  be  modified  to 
improve  both  their  weather  detection  and  aircraft  detection 
capabilities  in  the  Far  Term.  Aircraft  detection  will  be 
improved  through  the  addition  of  MTD.  Weather  detection 
will  be  improved  through  the  addition  of  a separate  ARSR 
weather  channel. 
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3.  As  a further  step  in  the  improvement  in  the  detection  of 
weather,  particularly  turbulent  weather,  the  FAA  will  join 
with  the  National  Weather  Service  (NWS),  and  the  Air  Weather 
Service  (AWS)  in  the  development  of  a new  three-dimensional 
(3D)  weather  detection  radar.  This  new  3D  radar  will  be 
Implemented  throughout  the  conterminous  U.S.  to  provide 
coverage  of  airspace  of  Interest  to  the  ARTCCs. 

A.  For  the  Far  Term,  it  was  assumed  that  the  en  route 
weather  detection  capability  would  be  provided  by  both  the 
ARSRs  (ARSR-4  and  the  modified  ARSRs)  and  the  Joint  Use 
Weather  Radar. 

Open  Item  6;  Terminal  Area  Radars  (ASRs) 

1.  It  was  assumed  that  no  major  changes  would  be  made  to 
Improve  either  aircraft  detection  or  weather  detection  in 
the  Near  Term  system  (prior  to  1983). 

2.  ASRs  (including  the  new  ASR-8s)  will  be  modified  to 
improve  both  their  weather  detection  and  aircraft  detec- 
tion capabilities.  Those  two  modification  programs  will  be 
made  sequentially.  Aircraft  detection  will  be  improved 
through  the  addition  of  an  MTD.  Later  on,  the  weather  de- 
tection capability  will  be  improved  through  the  addition  of 
a separate  ASR  weather  channel. 

3.  As  a further  step  in  improving  the  detection  of  turbulent 
weather  in  the  terminal  area,  the  FAA  will  depend  on  the  use 
of  the  joint  FAA/NWS/AWS  3D  weather  radar  at  those  terminal 
areas  where  such  coverage  is  available  (see  Open  Item  5). 

A 3D  weather  detection  capability  will  be  provided  at  other 
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terminal  locutions  through  a further  modification  of  the 
ASRs  to  Include  pencil  beam  antennas  and  pulse  doppler 
processing  techniques. 

4.  The  31)  weather  detection  capability  may  also  provide  for 
the  detection  of  turbulence  and  low  level  wind  shear  under 
all  weather  conditions,  Including  clear  air. 

NOTE:  The  above  assumptions  Implies  that  the  FAA  intends 

to  continue  to  operate  primary  radars  for  terminal  area 
surveillance  for  the  foreseeable  future. 

*U’ en  Item  7:  Surveillance  Data  Preprocessors 

1.  CD-28  will  be  procured  and  Implemented  for  the  pre- 
processing of  ARSR  and  ATCRBS  en  route  surveillance  data. 

In  the  Far  Term,  these  CD-2s  will  be  modified  twice:  first 
to  accommodate  the  MTD  and  later  to  accommodate  an  ARSR 
weather  channel.  Within  a few  years,  the  CD-2s  will  be 
replaced  by  DABS  Processors  (July  1984). 

2.  SRAP  (sometimes  referred  to  as  SRAP  I)  will  be  procured 
and  Implemented  for  the  preprocessing  of  ASR  and  ATCRBS  ter- 
minal area  surve  lll.ance  data.  Tlte  SRAPs  will  be  located  at 
the  ARTS  lllA  TRAtXIN  facilities.  Those  same  SRAPs  will  go 
through  two  modification  programs.  The  first  modification 
will  be  to  accommodate  the  addition  of  hTTl)  to  the  ASRs. 

The  second  modification  would  conw  about  six  months  later 
to  accommodate  the  separate  ASR  weather  channel.  Six  months 
later,  the  modified  SRAPs  would  be  replaced  by  the  DABS 
Processo rs. 


Open  Item  1 7 : Display  of  nit'ittzod  Surveillance  at  TRACONs 
and  Towers 

1.  ASRs  will  he  modified  in  the  early  1980s  to  Include  an 
ASR  weather  channel  for  weather  detection  and  processinn 

and  a Moving  Target  Detector  for  enhanced  aircraft  detection. 
This  means  that  weather  and  aircraft  surveillance  informa- 
tion will  be  in  the  form  of  digitized  data. 

2.  All-digital  displays  will  be  available  at  ARTS  IIIA 
sites  on  a schedule  that  Is  compatible  with  displaying  the 
digitized  weather  and  aircraft  data  starting  in  the  early 
1980s. 

3.  No  expansion  of  the  digital  display  capability  at  the 
ARTS  1 1 and  TPX-42  locations  will  be  ma^e. 

Open  Item  18:  Detection  of  Turbule ncc  and  Low  Level  VJind 
Shear 

This  topic  is  in  essence  a recap  of  those  portions  of  Open 
Items  5 and  6 on  en  route  and  terminal  area  surveillance  con- 
cerned with  the  detection  of  turbulence  and  low  level  wind 
shear.  The  purpose  in  preparing  a separate  Open  Item  is 
to  present  a consolidated  picture  of  just  the  weather 
detection  situation  to  those  Interested  in  that  special 
subject . 

1.  No  major  improvements  will  be  made  in  the  detection 
of  hazardous  weather  in  the  Near  Term  ATC  system  con- 
figuration (l.e.,  no  major  improvements  implemented 
prior  to  1983  with  the  exception  of  the  how  I.evel  Wind 
Shear  Alert  System  (LhWSAS)). 
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2.  The  first  major  Improvement  will  start  to  be  imple- 
mented in  the  early  part  of  the  Far  Term  system  (1984). 
The  first  major  Improvement  will  be  achieved  by  nk>difylnK 
both  the  ARSKs  and  the  ASRs  to  include  what  is  referred 
to  as  a separate  weather  channel.  The  separate  weather 
channel  is  likely  to  Include  an  KTl)  capability  for  the 
special  i)rocess  lijf’  of  the  returns  from  preclpi  t<it  ion  to 
indicate  areas  of  heavy  precipitation.  In  order  to 
achieve  this  capability,  all  ARSRs  and  ASRs  will  be 
modified  or  replaced.  In  the  case  of  both  the  ARSRs 

and  the  ASRs,  the  weather  data  will  be  two  dimensional 
(range  and  azimuth). 

3.  The  second  nuijor  Improvement  will  be  realized  by 
adding  the  3D  weather  detection  capability,  l.e., 
range,  azimuth,  and  altitude  of  turbulence  and  low  level 
wind  shear.  For  the  en  route  system,  the  3D  capability 
will  bo  realized  through  a joint  FAA/NWS/AWS  program  to 
develop  and  implement  a Joint  Use  Weather  R^idar.  For 
the  terminal  area  system,  the  3D  capability  will  be 
realized  either  through  a further  modification  to  the 
ASRs  to  provide  a 3D  capability  and/or  through  inputs 
from  the  Joint  Use  radars  for  t liose  terminal  areas  where 
coverage  from  the  Joint  Use  radars  satisfy  the  terminal 
control  requirements  for  detecting  low  level  wind  shear 
as  well  as  turbulence. 

4.  The  3D  weather  detection  system  for  the  terminal 
area  will  include  the  capability  of  detecting  and 
analyzing  turbulence  and  wind  shear  in  clear  air  as 
well  as  under  conditions  where  precipitation  is  present. 
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Open  Item  20:  Remote  Maintenance  and  NonltorlriR 

1.  Integrated  remote  maintenance  and  monitoring  functions 
will  be  incorporated  into  the  RCAC,  on  route  surveillance, 
VORTAC,  and  airport  facilities  for  navigation,  communications, 
and  surveillance.  The  Remote  Maintenance  Monitor  System 
(RMMS)  capabilities  consist  of  equipment  monitoring  and 

fault  alarming,  remote  certification,  automated  record 
keeping,  trend  analysis  and  remote  control  of  turbulent 
units  and  some  facility  functions. 

2.  The  RMMS  at  airport  facilities  would  utilize  a special 
processor  to  be  located  in  the  associated  Ti>wer /TRACON . 

For  other  facilities,  the  RMMS  will  utilize  a dedicated 
processor  located  at  each  ARTCC.  All  maintenance  informa- 
tion will  be  transmitted  from  the  cited  facilities  via 
existing  communlcat  ion  links  to  tiie  processor  f4ir  stor.ige, 
processing,  and  access  by  teclmicians  using  special  ciimmi'n 
terminals  located  either  local  to  the  ARTtX'  or  at  remote 
locations.  No  assumptions  wcr»'  made  reg.trding  liow  the  RMM  ! 
data  would  be  provided  .ind  dlsplaymi  to  tlie  resp\''nsihl  i- 
technicians  since  KAA  pl.ins  liave  vi't  to  he  made  in  t lesi' 
areas . 

3.  The  DABS  and  ^fl.S  systems  ti'  he  inslailevl  in  t lu'  fai 

term  will  also  incorpor.ite  R.'IMS  tnnct  itvis  tliat  aii'  vomnatihle 
with  the  above  coni-e(U  . 
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8.  NAVIGATION  FACILITIES 


This  chapter  describes  the  FAA  Rroiiml  facilities  lli.tt  provide 
navigation  Information  to  aircraft  In  on  route  and  terminal 
area  airspace  as  well  as  dviring  approach  ami  landing- 

First,  the  functions  current Iv  performed  hy  various  naviga- 
tion facilities  are  briefly  discussed  and  the  Near  Term  and 
Far  Term  Improvements  are  summarized  in  Section  8.1.  Then, 
a more  detailed  description  of  the  anticipated  functional  and 
connectivity  changes  due  to  these  Improvements  is  given  in 
Section  8.2,  and  a brief  disctisslon  of  the  tentative  time 
phasing  of  these  improvements  is  given  in  Section  8.3.  In 
the  final  section.  Section  S.-i,  the  major  assumptions  that 
were  made  with  regard  either  to  Interfaces  with  other  ATC 
facilities  or  the  time  ph.i.sing  of  the  various  navigation 
improvements  are  summarized. 

8.1  Navigation  Facilities  Improvements  Summary 

This  section  briefly  describes  the  functions  currently  per- 
formed at  en  route  and  terminal  area  navigation  facilities 
and  the  anticipated  Near  Term  and  Far  Term  Improvements. 

This,  in  turn,  is  followed  by  a similar  discussion  of 
approach  and  landing  navigation  facilities. 

8.1.1  En  Route  and  Terminal  Area  Navigat ion  Facil 1 t ic s 

The  FAA  currently  maintains  three  types  of  ground  facilities 
to  provide  en  route  and  terminal  area  navigation  Information 
for  civilian  and  military  aircraft:  VOR,  VOR-DME,  and  VORTAC. 

A VHF  Omnidirectional  Range  (VOR)  ground  site  transmits  azimuth 
information  relative  to  the  ground  site  via  AM  and  FM  signals 
at  VHF.  The  phase  difference  between  the  AM  and  FM  signals  is 
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used  by  civilian  and  military  aircraft  to  determine  their  bearing 
with  respect  to  the  VOR.  The  VOR  may  also  be  used  to  periodically 
transmit  Automatic  Terminal  Information  Service  (ATIS)  messages 
which  are  pre-recorded  in  the  Tower  Cab  or  Transcribed  Weather 
Broadcast  (TWEB)  messages  which  are  pre-recorded  at  FSSs. 

A VOR-DME  ground  site  co-locates  a VOR  with  Distance  Measuring 
Equipment  (DME) . A DME  receives  L band  pulse  interrogations 
from  suitably  equipped  aircraft  in  the  vicinity  and  responds 
with  similar  pulses.  The  distance  between  the  aircraft  and 
the  DME  ground  site  can  then  be  calculated  by  the  aircraft  by 
measuring  the  difference  in  time  between  the  aircraft's  Interro- 
gation and  the  reception  of  the  DME  ground  site's  reply.  DME 
equipment  is  used  by  both  civilian  and  military  aircraft. 

A VORTAC  ground  site,  as  shown  in  Table  8-1,  contains  VOR,  DME, 
and  TACAM  equipment.  TACAN  is  a military  navigation  system  that 
utilizes  DME  for  distance  information,  and  provides  its  own 
azimuth  Information  via  amplltutde  modulation  of  the  DME  pulse 
transmissions.  As  shown  in  Table  8-2,  most  en  route  and  terminal 
area  navigation  ground  sites  are  VORTACs. 

These  ground  facilities  are  distributed  across  the  Conterminous 
United  States  to  define  three  route  systems:  VOR,  Jet  Route, 
and  RNAV. 

The  VOR  Airway  System  consists  of  airways  designated  from  1200 
feet  AGL  to  18,000  feet  MSL  and  are  referred  to  as  "Victor" 
Airways.  The  Jet  Route  System  has  routes  from  18,000  feet  MSL 
to  45,000  feet  MSL.  Both  the  Victor  Airways  and  the  Jet  Routes 
utilize  VOR  radlals  to  define  route  segments. 
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TABLE  8-1 

VORTAC  FUNCTIONS  AND  EQUIPMENT 


FUNCTIONS 

EQUIPMENT 

1. 

VOR 

• TRANSMIT  AZIMUTH  INFORMATION 

• TRANSMIT  ATIS  OR  TWEB  INFORMATION 

VOR  TRANSMITTER  (VHF) 

2. 

DME 

• DETECT  AIRCRAFT  DME  INTERROGATIONS 

DME  RECEIVER  (L  BAND) 

• TRANSMIT  DME  REPLIES 

DME  TRANSMITTER  (L  BAND) 

3. 

TACAN 

• DETECT  AIRCRAFT  TACAN  (DME) 
INTERROGATIONS 

TACAN  (DME)  RECEIVER  (L  BAND) 

• TRANSMIT  TACAN  (DME)  REPLIES 

AND  AZIMUTH  INFORMATION 

TACAN  TRANSMITTER  (L  BAND) 

TABLE  8-2 

CURRENT  FAA  EN  ROUTE  AND  TERMINAL  AREA 
NAVIGATION  GROUND  SITES 


VOR 

189 

VOR-DME 

21 

VORTAC 

705 

915 
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The  Area  Navigation  (RNAV)  Route  System  has  routes  in  the 
same  altitude  band  as  the  Jet  Routes.  RNAV  Routes  utilize 
both  VORs  and  DMEs  for  navigation  information,  but  unlike 
the  Victor  Airways  and  Jet  Routes,  RNAV  Routes  do  not  res- 
trict the  aircraft  to  fly  along  routes  defined  by  VOR  radlals. 
Thus,  RNAV  Routes  give  equipped  aircraft  greater  flexibility 
in  route  selection. 

Having  briefly  described  the  functions  performed  at  current 
FAA  en  route  and  terminal  area  navigation  facilities,  the 
anticipated  Near  Term  and  Far  Term  improvements  at  these 
facilities  will  now  be  discussed. 

In  the  Near  Term  (1979-1982)  there  is  only  one  significant 
anticipated  improvement.  The  FAA  is  planning  to  replace  all 
vacuum  tube  VORs  and  VORTACs  with  solid  state  equipment  in 
order  to  Increase  the  reliability  and  maintainability  of  the 
VORTAC  navigation  system.  This  Improvement  is  referred  to 
as  the  Solid  State  VORTAC,  and  it  is  functionally  equivalent 
to  the  existing  ground  facilities. 

In  the  Far  Term  (post  1982) , the  FAA  is  tentatively  considering 
the  installation  of  the  Remote  Maintenance  Monitor  System 
(RMMS)  to  monitor  the  performance  of  each  VORTAC  site,  and  to 
forward  VORTAC  status  information  to  the  associated  ARTCC 
(see  Chapter  2 for  a discussion  of  RMMS). 

Beyond  these  anticipated  Improvements,  the  FAA  is  also  tentatively 
exploring  two  other  improvements: 

1.  The  possible  utilization  of  a DME  digital  uplink  to 
transmit  information  from  a DME  site  (DME  identity,  latitude. 
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longitude,  and  elevation)  to  aircraft  equipped  with  RNAV, 
and  thus  eliminate  the  need  for  the  crew  to  update  and 
store  this  information  in  each  aircraft's  RNAV  computer. 


2.  The  possible  utilization  of  time  navigation  in  high 
density  terminal  airspace  in  conjunction  with  metering 
and  spacing,  and  as  a backup  to  a highly  automated  ATC 
system.  Time  navigation  is  a type  of  RNAV  in  which  time 
is  one  of  the  parameters  of  the  system. 

Besides  the  FAA,  various  other  governmental  agencies  maintain 
ground  stations  which  transmit  navigation  information  for  their 
own  use.  This  information  can  also  be  used  by  some  aircraft  as 
a supplement  or  replacement  for  the  VORTAC  system.  For  example, 
the  Coast  Guard  maintains  LORAN-C  and  OMEGA  ground  sites  to 
provide  maritime  navigation  information,  and  the  Navy  maintains 
VLF-NAVCOM  ground  sites  for  communications  with  its  submarines. 
(Since  the  VLF-NAVCOM  sites  transmit  synchronized  signals,  they 
can  also  be  used  to  provide  navigation  information.) 

The  FAA  is  studying  the  possible  utilization  of  these  non-FAA 
navigation  systems  by  helicopters  in  remote  and  offshore  areas 
as  a supplement  or  replacement  for  the  VORTAC  System  in  the 
near  term.  Another  possible  Near  Terra  improvement  for  helicopter 
navigation  as  an  alternative  to  these  systems,  is  the  use  of  an 
airborne  radar  system  to  "home  in"  on  a beacon  transmitter 
located  at  the  destination. 

The  FAA  is  also  studying  the  possible  utilization  of  the  NAVSTAR 
Global  Positioning  (GPS)  satellite  navigation  system  in  the 
1990' s as  a replacement  for  the  present  VORTAC  System.  NAVSTAR 
GPS  may  be  deployed  by  DOD  by  the  mid-1980's.  It  would  consist 


of  24  satellites  and  would  provide  accurate  navigation  infor- 
mation on  a worldwide  basis  for  a number  of  military  users. 

This  system  might  eventually  also  replace  other  civilian 
navigation  systems,  such  as  VORTAC,  OMEGA,  and  1.0RAN-C,  some- 
time after  1995.  However,  before  the  FAA  can  make  a decision 
to  replace  the  VORTAC  System,  further  analysis  will  have  to  be 
performed  to  prove:  the  operational  feasibility  of  this  type 
of  nav  Igatl  on  system;  Its  cost-effectiveness  for  both  the 
FAA  and  the  various  potential  civil  aviation  users;  and  its 
international  acceptability. 

! 

8.1.2  Approach  and  Landing  Navigation  Facilities 
As  shown  in  Table  8-3,  the  FAA  currently  maintains  several  types 
of  ground  facilities  for  three  types  of  approaches:  precision 
and  non-precision  Instrument  approaches,  and  VFR  approaches. 
Instrument  approach  procedures  are  established  by  the  FAA  for 
individual  runways  at  specific  airports,  and  they  may  have  as 
many  as  four  separate  segments  depending  on  how  the  approach 
procedure  is  structured.  The  four  segments  are:  initial 
approach,  intermediate  approach,  final  approach,  and  missed 
approach.  The  final  approach  segment,  l.e.,  the  segment  between 
the  final  approach  fix  and  the  runway,  may  either  be  a precision 
or  non-precision  instrument  approach. 

8. 1.2.1  Precision  Instrument  Approaches 

Precision  instrument  approaches  are  performed  utilizing  horizon- 
tal and  vertical  guidance  information  that  is  currently  provided 
by  an  Instrument  Landing  System  (ILS).  At  the  present  time, 
there  are  approximately  733  ILSs  in  the  U.S.  at  524  airports 
(see  Table  8-4).  A full  ILS  generates  several  electronic 
signals  (Localizer,  Clide  Slope,  Marker  Beacons,  and  in  a few 
cases,  DME) . It  also  has  an  associated  approach  lighting  system 
to  provide  visual  guidance. 
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TABLE  8-4 

CURRENT  AND  PLANNED  ILS  DEPLOYMENT 


NUMBER  OF  ILSs 

NUMBER  OF  AIRPORTS 

NON-PRECISION  APPROACH 
(NO  CLIDE  SLOPE) 

86 

70 

CATECORY  I PRECISION  APPROACH 

553 

362 

CATEGORY  11  PRECISION  APPROACH 
(UPER.ATIONAL) 

42 

40 

CATECORY  II  PRECISION  APPROACH 
(ADDITIONAL  DESIGNATED  SITES') 

45 

CATEGORY  illA  PRECISION  APPROACH 

7 

7 

TOTAL 

733 

524 

TABLE  8-5 

PRECISION  INSTRUMENT  APPROACH  CATEGORIES 


LANDING  MINIMA  | 

CATEGORY 

RUNWAY  VISUAL  RANGE  (RVR) 

DECISION  HEIGHT 

I 

2400  Feel 

200  Feet 

II 

1200  Feet 

100  Feel 

riiA 

700  Feet 

n Feet 

K-K 


The  Localizer  signal  prov  iJes  horizontal  guidance  inf  ormat  ii'n 
from  a minimum  distance  I'f  18  nautical  miles  ti'  the  runwav  to 
align  the  aircraft  with  the  runwav  centerline.  I'hls  navigation 
information  is  provided  by  amptltude  modulating  a VHP  carrier 
frequency  with  continuous  90  Itz  and  150  Hz  tones.  When  the 
amplitude  of  the  two  tones  are  equal,  the  aircraft  is  on 
course. 

The  Glide  Slope  signal  provides  vertical  guidance  by  defining 
a glide  path  to  the  runway  which  Is  approximately  at  a 3^^ 
elevation  angle  with  respect  to  the  runwav  at  the  touchdown 
point.  This  navigation  information  Is  provided  by  amplitude 
modulating  a I'HF  car'*ler  frequency  In  the  same  manner  as  the 
localizer  signal.  As  shown  In  Table  8-5,  there  are  three 
categories  of  precision  instrument  approach.  A Category 
I ILS  system,  the  system  most  widely  used  today,  requires 
that  landings  be  performed  under  higher  visibllliy  (RVR)  and 
decision  height  criteria  than  Category  II  or  IIIA  svstems. 

The  decision  height  is  the  altitude  at  which  the  pilot  has 
to  visually  acquire  either  the  runway  or  the  approach  lights 
during  the  precision  approach.  Depending  upon  the  type  of 
ILS  system  Installed,  two  (Category  I)  or  three  (Category 
II,  IIIA)  Marker  Beacons  are  installed  along  the  approach 
path  to  Inform  the  pilot  of  his  progress.  The  Outer  Marker 
Beacon  is  normally  located  at  the  point  at  wliich  an  aircraft 
will  intercept  the  ILS  glide  path  if  it  is  at  the  appropriate 
altitude  on  the  localizer  course  as  defined  by  the  Instrument 
approach  procedure.  The  Middle  Marker  is  located  at  the 
point  at  which  the  pilot  has  to  visually  acquire  either  the 
runway  or  approach  lights  during  a Category  I landing,  typically 
when  the  aircraft  Is  approximately  1/2  nml  from  the  runwav 
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threshold  and  at  an  altitude  of  200  feet  above  the  runway. 

The  Inner  Marker  Beacon  is  located  at  the  point  at  which  the 
pilot  has  visually  acquire  either  thr  runway  or  approach  lights 
during  a Category  II  landing,  when  the  aircraft  is  at  an  altitude 
of  100  feet  or  more  above  the  runway.  All  of  these  Marker  Beacons 
transmit  an  amplitude  modulated  signal  of  dots  and  dashes  at  75 
MHz.  The  signals  vary  with  each  Marker  Beacon  so  that  they  can 
be  Individually  Identified. 

In  addition  to,  or  in  place  of  Marker  Beacons,  some  11. Ss 
utilize  a DME  to  inform  the  pilot  of  his  distance  from  the 
runway. 

The  approach  lights  aid  the  pilot  In  transitioning  from 
Instrument  flight  to  visual  flight  either  at  the  middle 
or  inner  marker  by  providing  visual  cues  to  keep  the  air- 
craft aligned  with  the  runway  centerline.  The  approach 
lights  consists  of  rows  of  lights  along  the  approach  path 
from  a point  1000  to  3000  feet  from  the  runway  threshold  to 
the  threshold.  The  lighting  systems  associated  with  a 
Category  II  system  are  more  elaborate  than  those  associated 
with  a Category  1 system. 

8. 1.2. 2 Non-Precision  Instrument  Approaches 
Non-precision  Instrument  Approaches  are  performed  utilizing 
horizontal  navigation  information  that  is  provided  by  an 
ILS,  VOR,  or  Non-directional  Beacon  (NDB) . 

All  of  these  ground  facilities  provide  navigation  information 
to  locate  either  a runway  centerline  for  a straight-in  approach, 
or  the  airport  for  a circling  approach.  Each  approach  has  a 
minimum  descent  altitude  associated  with  it,  below  which  the 
pilot  cannot  descend  to  complete  the  landing  unless  he 
can  visually  acquire  either  the  runway  or  the  approach  lights. 


I 

i 
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For  Non-preclslon  Instrument  Approaches  with  an  ILS,  the  glide 
slope  signal  is  not  used  to  define  a descent  path  either  because 
the  ILS  is  not  equipped  with  a glide  slope  or  the  aircraft  lacks 
a glide  slope  receiver.  A localizer  signal  is,  however,  used 
to  align  the  aircraft  with  the  runway  centerline  for  a straight- 
in  approach  or  to  locate  the  airport  for  a circling  approach. 

VORs  and  NDBs  may  provide  navigation  information  for  either 
straight-ln  or  circling  approaches  based  upon  their  location  in 
relation  to  the  particular  runway  centerline.  2D  RNAV  may  be 
used  to  provide  a straight-in  approach  at  an  airport  with  only 
a VOR  circling  approach  (due  to  the  VOR's  location),  since  the 
RNAV  system  on  board  the  aircraft  could  utilize  the  VOR-DME 
navigation  Information  to  generate  information  for  a straight- 
en approach. 

I 

NDBs  generate  a continuous  LF  or  MF  omnidirectional  signal  that 
is  amplitude  modulated  with  a three  letter  identification  code 
except  during  voice  transmission  of  pre-recorded  messages  (TWEbs) 
sent  from  Flight  Service  Stations.  A pilot  can  utilize  this 
omni-directional  signal  with  the  aircraft's  compass  to  perform 
a non-precision  Instrument  approacli. 

8. 1.2. 3 VFR  Approaches 

VFR  approaches  utilize  a VFR  traffic  pattern  and  can  only  occur 
when  the  weacher  Is  at  or  above  tlie  following  minlmums. 

1.  VFR  approaches  in  controlled  airspace  - visibility 
3 miles,  ceiling  1000  feet  AGL. 


( 
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2.  VFR  approaches  In  uncontrolled  airspace  - visibility 
1 mile,  aircraft  clear  of  clouds. 


i 


The  FAA  has  Installed  Visual  Approach  Slope  Indicators  (VASIs) 
at  a number  of  airports  to  provide  vertical  guidance  Information 
during  a VFR  approach  to  a runway.  The  standard  VASI  consists 
of  light  bars  that  provide  the  pilot  with  a visual  cue  that 
he  is  on,  above,  or  below  a 3°  glide  path  during  the  approach 
to  the  runway. 

8. 1.2.4  Approach  and  Landing  Navigation  Facilities  Improvements 
Having  briefly  described  the  functions  performed  at  the  current 
approach  and  landing  ground  facilities,  the  anticipated  Near 
Term  and  Far  Term  Improvements  at  these  facilities  will  now  be 
discussed,  see  Table  8-6. 

In  the  Near  Term  (1979-1982),  there  are  two  significant  antici- 
pated improvements. 

1.  The  replacement  of  vacuum  tube  ILSs  with  solid  state 
ILSs  to  improve  equipment  reliability  and  maintainability, 
and  the  installation  of  ILSs  at  additional  airports. 

2.  The  installation  of  100  or  more  VASIs  per  year  at 
airports  until  at  least  the  mid-1990's. 

In  the  Far  Term  (post-1982),  besides  additional  VASIs,  one 
other  improvement  is  being  developed  by  the  FAA,  l.e.,  the 
Microwave  Landing  System  (MLS).  MLS  has  two  major  advantages 
in  comparison  with  ILS. 
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1 . Due  to  Its  higher  transmission  frequency  (C-band)  , it 
would  not  be  as  susceptible  to  signal  transmission  prob- 
lems caused  by  the  terrain  and  nearby  structures.  Thus, 
its  installation  at  stxne  small  airports  should  become 
economically  feasible.  In  addition,  due  to  the  Increased 
integrity  of  its  guidance  signals,  MLS  should  encourage 

the  use  of  automatic  landings  (autoland).  Autoland  provides 
the  pilot  with  the  ability  to  fly  the  aircraft  all  the 
way  to  touchdown  under  the  appropriate  weather  conditions 
(l.e.,  visibility  and  celling). 

2.  Due  to  its  scanning  technique  in  both  the  horizontal 
and  vertical  planes,  a wider  coverage  area  would  be  pro- 
vided. This,  in  turn,  would  permit  the  utilization  of 
curved  approaches  and  various  glide  paths  at  the  more 
sophisticated  sites  by  suitably  equipped  aircraft. 

Besides  these  anticipated  improvements,  the  FAA  is  also  tentatively 
exploring  the  possible  utilization  of  Head  Up  Displays  (HUDs) 
on  board  air  carrier  aircraft  to  aid  pilots  in  the  transition 
from  instrument  to  visual  flight  during  instrument  approaches. 

A HUP  would  enhance  the  pilot's  ability  to  independently  monitor 
an  automatic  landing,  or  to  execute  a manual  landing  with  less 
likelihood  that  the  aircraft  would  descend  below  the  3^  glide 
path  after  the  decision  height  has  been  reached. 

8.2  Navigation  Facilities  System  Connectivity  and  Information 
Flow  Changes 

As  shown  in  Figure  8-1,  MLS  (Reference  8-1)  would  be  the  only 
anticipated  Near  Term  or  Far  Term  Ifaprovement  in  FAA  navigation 
ground  facilities  that  affects  either  ATC  system  connectivity. 
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external  information  flow,  or  the  internal  functions  performed 
at  a ground  facility. 

Recently,  the  time  refereiu'e  scanning  beam  (TRSB)  method  of 
transmitting  MLS  signals  was  si'lected  bv  ICAO,  thereby  providing 
the  basis  for  an  internationally  recognized  standard  for  MLS. 
From  a system  connect Ivitv  viewpoint,  MLS  navigation  signals 
transmitted  to  the  aircraft  would  change  in  comparison  with 
ILS  in  six  w.iys. 

• The  transmission  frequency  of  t Ite  MLS  would  be 
C band  Instead  of  VHF  or  I'HF. 

• .\zimutli  .ind  elevation  signals  would  be  provided 
instead  of  localizer  and  glitie  sli'pe  slgn.Us. 

• Missed  approai'h  azimuth  and  t'levatlon  signals  mav  be 
transmitted  at  si'me  airports  to  provide  horizontal 
and  vertical  guidanci'  during  a missed  appro.u'l>. 

• Fl.tre  guidance  signals  mav  bv  transmitted  .it  soiiu' 

Nl.S  sites  with  an  into  I and  lapabililv  ti>  ptovide 
vertic.il  guid.nuc  during  fl.ire.  At  thi'  ii-m. lining 
airports  with  an  autoland  capabilitv,  tlu“  aircraii's 
radar  .illimeter  wt'uKI  be  usi  il  to  ox<'cute  f lari'  with 
the  .lid  of  a rreci-iion  I'MI  tl’l'MM.  Ihc  1 PMl  would 
provide  accur.itc  I'istance  inloniiatiou  along  the  I i na  I 
appro. icli  path  lithci  thr.'ugh  improvements  to  the 
current  alrboriu  or  ground  OMf  e<|uit'ment  oi  both. 

• All  Mi.S  sites  transmit  basic  digital  data  between 
the  MLS  guivLuue  sign.ils  ti'  till  the  , liter. ilt  i.hiih 
guiil.tnce  signal  would  bi'  sent  lU'Nt.  la  a.l.Mt  ion,  at 
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the  more  sophisticated  MLS  sites  where  automatic 
landings  would  be  permitted,  MLS  auxiliary  digital 
data  would  be  transmitted.  At  these  sites,  the 
Tower  Cab  would  send  data  on  runway  and  visibility 
conditions  to  the  MLS  site  where  it  would  be  com- 
bined with  MLS  siting  data  and  MLS  status  data  to 
form  the  MLS  auxiliary  message  which  would  be  sent 
to  the  approaching  aircraft. 

• At  most  MLS  sites,  DME  signals  would  be  used  Instead 
of  marker  beacon  signals  to  locate  the  outer,  middle 
and  inner  marker  positions. 

From  a functional  viewpoint,  the  navigation  information  pro- 
vided by  an  MLS  would  be  different  from  an  ILS.  Multiple 
glide  paths  and  azimuth  positions  would  be  provided  by  an  MI.S 
Instead  of  a single  approach  path,  thereby  permitting  curved 
approaches  within  A0°  of  the  runway  centerline  and  descents 
along  glide  paths  from  1^  to  20^  at  the  most  sophisticated 
sites . 

MLS  azimuth,  elevation,  flare  and  missed  approach  signals 
would  be  provided  by  the  time  reference  scanning  beam  (TRSB) 
method  in  which  a narrow  unmodulated  fan  beam  would  scan  at 
high  speed  in  alternate  directions  through  the  coverage 
sector.  The  scanning  speed  would  be  uniform,  starting  from 
one  extremity  of  the  coverage  sector  and  moving  to  the 
other  and  then  back  to  the  starting  point.  The  azimuth 
beams  would  scan  from  left  to  right  of  the  runway  centerline 
and  then  right  to  left,  while  the  elevation  and  flare  beams 
would  scan  down  towards  the  ground  and  then  up. 
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In  every  scanning  cycle,  two  pulses  (TO,  FRO)  would  be  re- 
ceived by  the  aircraft  f rc'm  eacli  scanning  beam.  The  time 
interval  between  the  TO  and  FRO  pulses  would  be  proportional 
to  the  angular  position  of  the  aircraft  wltii  respect  to  the 
runway  centerline  (azimuth)  and  tlie  ground  (elevation,  flare), 
and  the  high  update  rates  for  these  signals,  13.5  Hz  for 
azimuth  and  40.5  Hz  for  elevation,  would  make  it  possible  to 
design  simple  airborne  processors  that  could  minimize  multi- 
path  effects. 

The  azimuth,  elevation,  flare  and  missed  approach  signals,  and 
the  MLS  auxiliary  messages  would  be  time-multiplexed  so  that 
a single  aircraft  receiver  could  process  all  of  the  data.  Each 
guidance  signal  would  be  preceded  by  a preamble  which  would 
set  the  aircraft's  MLS  receiver  for  the  function  which  followed. 

Only  the  most  sophisticated  MLS  sites  would  transmit  all  of  t)ie 
possible  guidance  signals.  At  the  most  basic  MLS  sites,  only 
azimuth,  elevation,  and  DME  or  marker  beacon  signals  would 
probably  be  transmitted. 

8.3  Navigation  Improvements  Tentative  Implementation  Schedule 
Figure  8-2  provides  a tentative  Implementation  schedule  for 
the  navigation  facilities  Improvements.  It  should  be  emphasized 
that  this  schedule  may  change  in  the  future  as  a result  of 
additional  information  concerning  the  need  and  the  progress 
of  the  individual  projects. 

Information  on  the  Near  Term  improvements  (additional  ILSs  and 
VASIs,  and  the  Solid  State  VORTAC)  was  obtained  from  pre- 
liminary budgetary  information  for  Fiscal  Years  1977  to 
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NAVIGATION  FACILITIES  IMPROVEMENTS  TENTATIVE  IMPLEMENTATION  SCHEDULE 


NSO  (Refert'nco  8-2K  and  Intornuit  tv'n  on  tho  Knr  IVm  Improvo- 
monts  (RMMS,  MLS,  and  I’OMK)  was  obtained  from  the  FAA  personnel 
Involved  with  these  privleeis. 

Duo  to  the  aite  of  some  of  the  U-S  equipment,  the  KAA  will  have 
to  eont  Inue  to  purchase  new  equlptiK'nt  to  replace  existing 
eqviipment  until  a decision  is  made  to  Implement  MLS,  In 
addition,  the  FAA  will  have  to  maintain  ILSs  after  the  Ml-.^s 
have  been  Installed  to  accommodate  different  user  needs  during 
a transition  period.  Both  types  of  landing  system  may  be 
maintained  at  the  same  site  for  a relatively  long  time  interval, 
perhaps  as  long  as  15  vears. 

Navig.it  ion  Facilities  Interface  Planning  Summary 

A number  of  system  conf igvirat ion  qviestions  were  encountered 
during  the  development  ot  this  system  description.  Due  to  the 
dvnamlc  nature  oi  the  KAA  E&D  process,  Alt'  system  improvements 
evolve  from  a cvcle  where  improvements  are  developed,  tested, 

.ind  Implemented  based  on  .idvances  In  the  state-of-the-art  In 
technologv  and  perceived  changes  in  operational  needs.  This 
results  in  keeping  open  the  various  options  for  Implementing 
the  output  of  the  F&D  progr.im  until  It  Is  possible  and  timely 
to  make  the  final  Implementation  decision.  I'hls  process  alsv'  has 
a tendency  to  cavise  a deferral  of  the  detailed  definition  ot 
technical  and  oper.it  ional  interf.ices  until  the  time  when  Imple- 
mentation decisions  are  Imminent.  in  the  preparation  of  this 
chapter  It  was  necessarv  to  nuike,  or  accept,  a number  of 
•issumpt Iv'ns  as  to  wh.it  impri’vement s would  be  Implemented,  when 
they  wi'uld  be  implemented,  how  thev  would  tuncllon  at  a navigation 
f.icility,  and  how  ihev  would  Interact  with  vither  facilities.  This 
section  identifies  .issumpt  Ions  and  .ireas  of  uncertainty  by  what 
.ire  c.illed  "Open  Items." 
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Open  Items  relate  to  major  parts  of  the  ATC  evolutionary 
improvement  program  where  improvements  are  to  be  made  via 
the  KiE  and/or  E&O  program  hut  where  final  decisions  have  yet 
to  be  nvide  as  to  the  specific  course  of  action  to  be  pursued. 

In  most  cases,  an  Open  Item  involves  more  than  one  FSiK  and/or 
EiD  program  and  involves  quest  Ions  of  the  preferred  technical 
approach,  technical  and  operational  interfaces,  or  time  phasing. 

These  Open  Items  generally  apply  to  two  or  more  ATC  facilities 
as  defined  in  this  document  and,  for  completeness  they  have 
been  cited  in  each  appropriate  chapter.  An  Open  Item  is 
appropriate  to  this  chapter  if  it  involves  features  or  functions 
of  the  navigation  facilities;  however,  it  should  not  be  Inferred 
that  development  and  implementation  indicated  in  an  Open  Item 
would  necessarily  be  part  of  the  development  and  implementation 
program  for  navigation  facilities.  Instead,  they  might  be 
contained  within  the  program  of  another  interfacing  facility. 

The  assumptions  made  with  regard  to  the  Open  Items  pertinent 
to  navigation  facilities  are; 

Open  Item  10:  MLS/ILS/M&S  Compatibility 

Metering  and  Spacing  algorithms  will  be  refined/modified 
for  use  at  those  locations  where  it  is  operationally 
desirable  to  accommodate  the  concurrent  use  of  the  conven- 
tional straight-in  approaches  that  are  flown  with  guidance 
by  the  current  Instrument  Landing  System  (ILS)  and  the  more 
flexible  approach  geometries  that  may  be  flown  with  guidance 
by  the  Microwave  Landing  System  (MLS) . 

Open  Item  20:  Remote  Maintenance  and  Monitoring 

1.  Integrated  remote  maintenance  and  monitoring  functions 
will  be  incorporated  into  the  RCAG,  en  route  surveillance. 
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VORTAC,  and  airport  facilities  for  navigation,  communica- 
tions, and  surveillance.  The  Remote  Maintenance  Monitor 
System  (RMMS)  capabilities  consist  of  equipment  monitoring 
and  fault  alarming,  remote  certification,  automated  record 
keeping,  trend  analysis  and  remote  control  of  redundant 
units  and  some  facility  tunctions. 

2.  The  RMMS  at  airport  facilities  would  utilize  a special 
processor  to  be  located  in  the  associated  tower/TRACON. 

For  other  facilities,  the  RMMS  will  utilize  a dedicated 
processor  located  at  each  ARTCC.  All  maintenance  informa- 
tion will  be  transmitted  from  the  cited  facilities  via 
existing  communication  links  to  the  processor  for  storage, 
processing,  and  access  by  technicians  using  special  common 
terminals  located  either  local  to  the  ARTCC  or  at  remote 
locations.  No  assumptions  were  made  regarding  how  the 

RMMS  data  would  be  provided  and  displayed  to  the  responsible 
technicians  since  FAA  plans  have  yet  to  be  made  in  these 
areas . 

3.  The  DABS  and  MLS  systems  to  be  installed  in  the  far 

term  will  also  incorporate  RMMS  functions  that  are  compatible 
with  the  above  concept. 

Open  Item  23;  Future  Navigation 

1.  The  primary  navigation  system  will  be  VOR-DME  until  at 
least  1995  for  the  national  airspace. 

2.  Other  systems  such  as  LORAN-C,  OMEGA,  and  NAVSTAR  GFS 
will  be  certified  as  supplements  to  VOR-DME  in  order  to 
meet  needs  not  satisfied  by  VOR-DME. 
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9.  COMMUNICATIONS  FACILITIES 

' This  chapter  discusses  data  and  voice  communications  facilities 

; and  Improvements  that  are  planned  to  be  Implemented.  The  material 

Is,  therefore,  divided  into  two  sections;  one  on  data  communica- 
tions, and  one  on  voice  conmunl cat  Ions . 

i 

i 

I The  data  commiuilcat Ions  section  describes  the  facilities  which 

j . provide  for  switching  and  transmission  of  data  for  FAA  opera- 

tions. All  types  of  ground-ground  data  communlcat Ions  are  de- 
scribed, Including  low  speed  point-to-point  teletype,  multipoint 
teletype,  medium  speed  (300  through  9600  bps),  data  concent r. it  ion 
and  data  switching.  Data  transmission  channels  which  are  accessed 
from  telephone  company  switching  equipment  are  omittel.  Facsimile 
transmission  and  broadband  radar  transmission  are  included  .is  data 
communications,  since  future  plans  call  for  meeting  these  require- 
ments with  digital  techniques. 

The  voice  communications  section  considers  the  facilities  that 
provide  air/ground  voice  communications  between  FA.^  Al'C  facili- 
ties and  aircraft  oiH!rating  In  CONUS,  as  well  as  ground/ground 
voice  communications  between  FAA  operated  ATC  and  FSS  f.icilltles. 

Communications  directly  imp.ict  Ing  the  provision  of  ATC  servlv-os 
are  Included.  Communications  between  the  I FR  .lircr.ift  and  ter- 
minal and  en  route  controllers,  and  between  VFR  aircralt  and 
flight  service  stations  are  also  included. 

' 9.1  l>ata  Communications 


This  section  provides  a brief  dlscusslt'u  of  the  requirements  lor 
data  communications  ami<ng  FAA  facilities.'  Tlie  improvi'ment  s .lud 
connectivity  in  each  of  lour  .areas  of  .automation  (In  Route 


facilities,  TRACON/Tower  facilities,  ATCSCC  facilities  and  KSS 
facilities)  are  discussed.  The  planned  NADIN  configuration  is 
described  and  compared  to  current  FAA  data  communications  fa- 
cilities. Schedules  for  implementation  are  indicated,  and  areas 
for  consideration  for  further  study  are  identified. 


For  purposes  of  this  discussion,  data  commiuil cat  ions  includes: 

(1)  Communications  between  people,  wliere  the  message  is  initiated 
on  a keyboard  device  and  is  de’ivered  on  a page  printer,  cathode 
ray  tube  or  printout  device;  (2)  communication  from  a person  to 
a machine,  where  the  origination  is  at  .»  keyboard  and  tl^e  delivery 
is  in  the  form  of  data  or  commands  for  entry’  into  a machine;  (3) 
communication  from  a machine  to  a person  where  the  origination 
is  a stream  of  digital  information  and  delivery  is  in  the  form  of 
a printout;  or  (4)  communication  from  one  machine  to  another. 

In  general,  all  data  communications  take  the  form  of  binary  coded 
digital  information  transmitted  electrically  through  wire  or  other 
paths;  however,  some  analog  transmissions  are  mentioned  in  this 
section  (l.e.,  radar  transmissions  in  video  form)  where  there 
are  plans  in  the  Near  Term  or  Far  Term  to  replace  this  mode  witli 
a digital  capability. 

Specifically  excluded  from  this  discussion  are  connections  be- 
tween local  machines  or  between  a machine  and  its  control  con- 
sole or  closely  associated  user  terminals  where  these  equipments 
are  physically  located  within  the  same  facility  and  are  considered 
an  integral  part  of  a data  processing  configuration. 


9.1.1  Improvements  and  Connectivity 

Various  improvements  in  the  FAA  data  commiuU cat  ions  service  are 
in  the  planning  or  implementation  stage.  These  improvements  are 
described  as  they  apply  to  each  of  the  time  perliuls  (Current, 
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Near  Term,  and  Far  Term)  for  each  of  the  major  facility 
categories  (En  Route,  Terminal,  ATCSCC  and  FSS) . Overall 
connectivity  diagrams  are  also  included  for  each  category. 

9. 1.1.1  En  Route  Improvements 

The  en  route  data  communications  are  comprised  primarily  of  the 
following  services;  ARTCC  to  ARTCC,  ARTCC  to  terminal,  radar 
sites  to  ARTCC,  and  various  teletype  circuits  to  ARTCC.  Some 
basic  assumptions  which  were  used  in  describing  the  en  route 
data  communications  are  listed  in  Table  9-1.  The  descriptions 
for  the  three  periods  of  interest.  Current,  Near  Term  and  Far 
Term,  are  contained  in  Table  9-2.  An  illustration  of  the  con- 
figuration for  each  of  the  three  time  periods  is  shown  in  Figures 
9-1,  9-2,  and  9-3.  Clarifying  information  is  included  in  the 
next  subsections. 

Current  En  Route  Facilities 

The  ARTCC-ARTCC  transmission  includes  a 2400  bps  primary  channel, 
and  a 2400  bps  redundant  channel. 

The  ARTCC-ARTS  III  has  a 2400  bps  computer-to-computer  interface. 
A low  speed  FDEP  circuit  is  retained  to  print  strips  in  the  tower 
and  TRACON. 

Nonautomated  TRACONs  are  served  only  by  the  low  speed  FDEP 
circuits . 

The  TPX-42  is  basically  a hard-wired  system,  with  very  little 

computing  capability,  and  no  computer  interface  with  the  9020. 

A low  speed  circuit  is  provided  for  FDEP  equipment  for  printing 

/ 

flight  strips  in  the  TPX-42  terminals  and  towers. 


TABLE  9-1 

ASSUMPTIONS  FOR  EN  ROUTE  FACILITIES  DATA  C OMMUNICATIONS 


1.  The  NADIN  iiif  ormat  ion  Is  per  F/\A-K-2f'6l , spec  1 f i on t Ion  for 
NADIN,  January  4,  1977. 

2.  NADIN  1 and  NADIN  11  are  in  Near  Term.  NADIN  111  is  in 
Far  Term. 

3.  A NADIN  concentrator  (NADIN  11  or  NADIN  III)  can  switch  data 
between  computers  which  are  connected  to  the  concentrator, 
such  as  ARTCC  to  ARTS.  However,  TTY  data  must  be  sent  through 
the  switch. 

4.  The  data  transfer  between  ARTCCs  in  Near  Term  and  Far  Term 
will  be  via  NADIN. 

5.  The  ARTS  Interface  with  NADIN  Includes  ARTS  III,  ARTS  II, 
and  a replacement  for  the  TPX-42. 

6.  The  NADIN  III  interface  with  ARTS  III  will  be  through  the  TIPS 
equipment  when  TIPS  is  Installed. 

7.  FDEP  transmission  channels  in  Near  Term  are  rated  at  150  bps, 
but  the  data  rate  is  only  134.5  bps  as  limited  by  the  FDEP 
printers. 

8.  The  TTY  channels  for  ARTCC-ARTCC  were  removed  prior  to  the 
current  time  frame. 

9.  FDEP  equipment  will  be  used  for  strip  printing  In  terminals  in 
the  Near  Term. 


>ili 
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TABLE  9-1 

ASSUMPTIONS  FOR  EN  ROUTE  FACILITIES  DATA  COMMUNICATIONS 

(CONCLUDED) 


10.  TIPS  will  replace  FDEP  equipment  in  larger  terminals  in  the 
Far  Term.  DTE  will  be  used  at  the  smaller  terminals. 

11.  TIPS  will  be  Installed  in  all  ARTS  III,  ARTS  II  and  TPX-A- 
terminals . 

12.  The  TPX-A2  will  be  upgraded  to  programmable  equipment  in  the 
Far  Term. 

13.  An  ARTEC  will  not  interface  with  TPX-42  until  Far  Term,  when 
a replacement  for  the  TPX-42  is  introduced. 

14.  Broadband  radar  and  beacon  data  will  not  be  retained  for 
backup  in  the  Near  Term  and  Far  Term. 

15.  Three  2400  bps  channels,  with  three  redundant  channels,  are 
provided  for  digitized  radar  data  in  Current  and  Near  Term 
periods.  The  same  configuration  exists  in  Far  Term,  but  the 
data  rate  after  DABS  is  installed  is  4800  bps  per  channel. 

16.  The  CD-2  and  ARSR-3  are  introduced  in  Near  Term.  Data 
communications  is  the  same  for  the  two  units. 

17.  Two  4800  bps  channels  are  provided  from  DABS  to  ARTEC  for 
data-link.  One  channel  is  redundant. 

18.  Digitized  weather  data  will  be  available  to  the  9020  via 
separate  channels  in  the  Near  Term. 

19.  Digitized  weather  data  will  be  available  to  the  9020  from 
weather  radar  sites  in  the  Far  Term. 
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TABLE  9-2 

EN  ROUTE  EACTLITIES  - DATA  COMMUNICATIONS 
IMPROVEMENTS  SUMMARY 
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TABLE  9-2 
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IS  KOtTE  FACILITIES  DATA  COMMLNIC  ATIONS 
IMPtOVEMENTS  SUMMARY 
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Low  speed  circuits  are  also  providod  for  FDLP  equipment  in 
VFR  towers. 

Digitized  search  and  beacon  data  are  transmitted  from  surveil- 
lance sites  to  an  ARTCC  via  three  2A00  bps  channels.  Three 
identical  channels  are  provided  for  redundancy.  Also,  broad- 
band service  is  retained  for  a second  level  of  backup. 

Teletypewriter  service  is  provided  on  three  different  networks; 
Area  B,  Utility  B and  Center  B.  The  first  two  networks  are  con- 
nected directly  to  the  9020  computer.  The  Center  B network  has 
a terminal  in  the  ARTCC,  but  is  not  connected  to  the  9020. 

Movement  reports  are  transmitted  to  the  Central  Flow  Jackson- 
ville Computer  (CFJC)  via  one  of  five  ARTCCs  that  relay  these 
messages  to  the  CFJC. 

Each  ARTCC  has  a facsimile  printer  for  copying  weather  charts 
from  the  National  Meteorological  Center  (NMC) . Transmission  is 
over  a single  dedicated  voiceband  telephone  line. 

Near  Term  En  Route  Facilities 

In  the  Near  Term,  NADIN  I and  NADIN  II  are  introduced  to  replace 
all  transmission  between  ARTCCs,  and  between  ARTCC  and  all  ter- 
minals, except  FDEP  terminals.  The  user  equipment  (TTY  station, 
etc.)  are  in  many  cases  upgraded  to  1200  or  2400  bps  data  ter- 
minal equipment  (DTE).  The  transmission  system  is  changed  in 
order  to  more  efficiently  utilize  the  transmission  channels. 

All  three  teletype  circuits  (Area  B,  Utility  B and  Center  B),  are 
replaced  with  transmission  and  switching  by  NADIN.  In  many  cases, 
teletypewriter  terminals  are  upgraded  to  DTEs. 
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FIGURE  9-1 

CURRENT  EN  ROUTE  DATA  COMMUNICATIONS 
CONNECTIVITY  DIAGRAM 
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FIGURE  9-3 

FAR  TERM  EN  ROUTE  DATA  COMMUNICATIONS 
CONNECTIVITY  DIAGRAM 
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For  surveillance  data,  the  CD-2  and  the  ARSR-3  are  introduced  in 
Near  Term,  to  replace  the  original  CD.  Both  the  CD-2  and  the 
ARSR-3  provide  completely  redundant  paths  from  the  Data  Trans- 
mission Groups  (DTGs)  at  the  surveillance  site  through  the  modems 
at  each  end,  and  the  redundant  telephone  lines.  The  backup  broad- 
band radar  service  is  discontinued  in  Near  Term. 

The  facsimile  service  from  NMC  to  a printer  in  each  ARTCC  nriains 
the  same  in  Near  Term  as  in  the  current  system. 

Far  Term  En  Route  Facilities 

NADIN  III  is  introduced  in  the  Far  Term,  but  the  ARTCC-ARTCC  data 
transfer  is  the  same  as  for  the  Near  Term. 

The  transmission  from  ARTCC  to  all  automated  terminals  (ARTS  III, 
ARTS  II  and  a replacement  for  the  TPX-42)  in  the  Far  Term  is  via 
NADIN  III  and  the  Terminal  Information  Processing  System  (TIPS) . 
TIPS  replaces  the  FDEP  equipment  and  acts  as  a front-end  processor 
for  the  terminal  processor.  The  TPX-A2  is  replaced  with  a pro- 
grammable device,  and  interfaces  with  the  ARTCC  in  the  same  manner 
as  the  ARTS  III  and  the  ARTS  II.  The  ARTCC-VFR  Tower  "FDEP"  data 
transfer  is  also  via  NADIN,  but  to  a medium  speed  terminal. 

The  Discrete  Address  Beacon  System  (DABS)  is  introduced  at  sur- 
veillance sites  in  the  Far  Term.  Transmission  is  via  three  dedi- 
cated 4800  bps  channels  with  three  identical  channels  serving  as 
backup.  Redundancy  is  provided  through  the  modems  at  each  end. 

Data  link  from  surveillance  sites  to  ARTCCs  is  introduced  in  the 
Far  Term.  A dedicated  4800  bps  channel,  plus  an  identical  redun- 
dant channel,  are  provided  from  the  DABS  processor  to  a front-end 
processor  in  the  ARTCC. 


The  three  teletypewriter  networks  (Area  B,  Utility  B and  Center 
B) , which  were  replaced  with  NADIN  in  the  Near  Term,  remain 
configured  as  in  the  Near  Term. 

The  NMC  facsimile  circuit  to  the  ARTCC  is  replaced  with  a 2400 
bps  dedicated  circuit  from  AFOS.  A second  2400  bps  circuit  is 
planned  for  redundancy. 

Weather  radar  data  from  a nearby  Joint  Use  Weather  Radar  facility 
are  provided  via  a 2400  bps  dedicated  data  channel. 

9 . 1 . 1 . 2 TRACON /Tower  Facilities  - Improvements 

The  TRACON/Tower  data  commun icat ions  are  comprised  of  the 
following  services;  terminals  to  ARTCC,  terminal  to  terminal, 
surveillance  sites  to  terminals,  automated  terminals  to  satellite 
terminals,  and  FDKP  data  to  terminals.  Some  basic  assumptions 
which  were  used  in  describing  the  terminal  data  communications 
are  listed  in  Table  9-1.  The  descriptions  of  the  three  periods 
of  interest.  Current,  Near  Term  and  Far  Term,  are  contained  in 
Table  9-4.  An  illustration  of  the  configuration  for  each  of 
the  tliree  time  periods  is  shown  in  Figures  9-4,  9-5,  and  9-b. 
Clarifving  information  is  included  in  the  next  three  subparagraphs. 

Current  TRACON  / Tt> we r Fijc  ^1  J,t  i e s 

The  terminal  ti'  ARTCC  ilata  transfer  is  described  in  Section 
9. 1.1.1,  Fn  Route  F.icilitles. 

Terminal  to  terminal  data  transfer  is  provided  along  sv'me  routes 
fi'f  what  is  known  .is  "ti'wer  en  route"  control.  Data  is  relayed 
through  one  or  twi’  en  route  computers.  No  additional  trans- 
mission lines  .ire  reiiulretl;  the  normal  ARTS  111  to  ARTCC  and 
ARTtX'  ti'  ARTtT'  i-h.innels  .ire  iiseil . 
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TABLE  9-3 

ASSUMPTIONS  FOR  TRACON/TOWER  FACILITIES  DATA  COMMUNICATIONS 

1.  Data  communications  between  an  ARTCC  and  terminals  (ARTS  III, 

ARTS  II,  TPX-42,  VFR  tower)  and  vice  versa,  are  the  same. 

This  is  true  in  a general  sense,  but  the  messages  flowing  in 

one  direction  differ  from  those  flowing  in  the  opposite  direction. 

2.  Tower  en  route  operation  occurs  between  adjacent  terminals 
operating  under  the  same  or  adjacent  centers. 

3.  ARTS  III  terminals  will  use  digitized  radar  in  Far  Term.  All 
other  terminal  radar  will  be  broadband. 

4.  The  ARTS  III  terminals,  which  utilize  digitized  radar,  will  have 
digital  displays. 

5.  Broadband  radar  will  not  be  used  when  digitized  radar  is  avail- 
able. A decision  on  the  retention  of  broadband  radar  as  a 
backup  has  not  been  made. 

6.  In  the  Far  Term,  all  ARTS  III  satellite  towers  will  have 
digitized  tower  displays. 

7.  Transfer  of  digitized  radar  data  to  an  ARTS  III  terminal  is 
via  four  4800  bps  lines. 

8.  No  redundancy  is  provided  for  the  data  channels  from  surveillance 
sites  to  terminals. 

9.  DABS  is  Implemented  at  ARTS  III  sites  only  (not  for  ARTS  TI 
and  TPX-42). 


( 
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TABLE  9-3 

ASSUMPTIONS  FOR  TRACON/TOWER  FACILITIES  DATA  COMMUNICATIONS 

(CONCLUDED) 


10.  One  2400  bps  channel,  plus  a redundant  channel,  are  provided 
from  DABS  to  ARTS  III  for  data  link. 

11.  All  TRACONs  (ARTS  III,  ARTS  II  and  TPX-42)  may  have  satellite 
towers. 


12.  Digitized  weather  radar  will  be  provided  in  the  Far  Term  for 
ARTS  III  only. 


FIGURE  9-5 

NEAR  TERM  TRACON/TOWER  DATA  COMMUNICATIONS 
CONNECTIVITY  DIAGRAM 


r ' """ 
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) 
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Soaroh  radar  beacon  data  are  t ransm  i 1 1 eil  as  broadband  data  to 
each  type  of  terminal  (ARTS  111,  ARTS  11  and  TPX-4?) . 

Oata  ft'r  BRITl'.  displays  at  satellite  towers  are  transmitted  from 
eacb  of  the  three  iliflerent  types  i)f  terminal  (ARl'S  111,  ARTS  11 
and  TrX-42)  as  broadband  data. 

Term  TRACON/TOWKR  Facilities 

The  terminal  to  ARTCC  data  transfer  is  described  in  Sect  ii'n 
. 1 . 1 . 1 , Kn  Route  Facilities. 

Terminal  to  terminal  data  transfer  is  provided  .ilong  some  routes 
for  "tower  en  route"  control.  Concentration  and  switching  are 
provided  bv  NAD  IN,  rather  th.an  by  the  9020  as  in  current  era. 

Search  radar  and  beacon  data  continue  to  be  transmittotl  to  ARTS 
111,  ARTS  11  and  to  Tl'X-/«2  sites  as  broadband  data. 

Satellite  towers  continue  to  use  BRITE  displays.  Bri'.adb.and  d.it.i 
is  transmitted  to  the  BRITE  displays. 

Far  Term  TRACON /TOWER  Facilities 

The  terminal  to  ARTCC  data  transfer  is  described  in  Section 
9. 1.1.1,  En  Route  Facilities. 

Terminal  to  terminal  data  transfer  Is  provided  .along  sohh'  routes 
for  "tower  en  route"  control.  Concentration  and  switching  aia- 
provided  by  NADIN,  as  In  Ne.ar  Term.  Hi’wever,  the  interface  to 
ARTS  III,  ARTS  II  or  TrX-A2  replacement  in  Far  Term  is  via  TIPS. 

The  DABS  is  introduced  in  Far  form.  Digitized  search  r.avlat  , 


‘I-  TO 


weather  radar  and  beacon  data  are  transmitted  from  the  surveillance 
sites  to  the  ARTS  III  via  four  dedicated  4800  bps  circuits. 


Search  radar  and  beacon  data  continue  to  be  transmitted  to  ARTS  II 
sites  and  to  sites  using  a replacement  for  the  TPX-42  as  broadband 
data. 

Satellite  towers  from  an  ARTS  111  facility  have  digital  dlsplav*;. 
One  dedicated  2400  bps  channel  Is  used  for  transmission. 

Satellite  towers  from  ARTS  II  and  TrX-42  replacement  facilities 
continue  to  use  BRITE  displays.  Broadband  data  is  transmitted 
to  the  BRITE  displays. 

Data  link  service  is  provided  from  tlu-  DABS  processor  to  t he 
ARTS  III  prc'cessor,  via  TIPS.  A dedicated  bps  chaiiiiel  ic 

used  for  transmission,  with  a second  2400  bps  channe I pro\ ided 
for  backup. 

Joint  use  weather  radar  data  an  pri'v  ided  to  i lu-  ARTS  111 
TRACON  and  associated  lower  cab  via  a di-dicated  2400  bi-s  data 
channel . 

9 . 1 . 1 . 3 ATCSCC  Improvemcn t s 

The  ATCSCC  (or  SCC)  data  coiniaun  i » -it  i ons  an'  comi'iisid  piimatii\ 
of  the  following  services:  ARIt'C  to  (TJC,  i T h'  to  'a  t'.  i' 
to  ARTCC  and  NWS  to  SC(\  Some  basi>'  as>;umptions  whivh  v. « n 
used  in  describing  the  ATCSCC  data  ii'mnuin  i cat  iinis  arc  listc,! 
in  Table  9-5.  The  descriptions  oi  the  llui'*'  I'ei  iods  oi  intcti  - t. 
Current,  Near  Term  and  Far  Term  ari'  >ontaiiu'd  in  laliK  u-n. 


( 


u-  \ \ 


TABLE  9-5 

ASSUMPTIONS  FOR  ATCSCC  FACIl  ITY  DATA  COMMUNICATIONS 

1.  The  see  will  remain  on  the  Center  B TTY  network  after  the  CFJC  is 

Installed,  for  transfer  of  flow  control  -formation  from  the  See 
to  ARieCs. 

2.  The  Airport  Information  Retrieval  System  (AIRS)  will  be  replaced 

by  the  eentral  Flow  Jacksonville  Computer  (CFJC)  In  the  current 
time  frame. 

3.  The  CFJC  Interface  with  S selected  ARTCCs  over  dedicated  2400 
bps  lines  will  take  place  In  the  current  time  frame. 

4.  The  CFJC  Interface  with  the  SCC  over  two  dedicated  4800  bps  lines 
will  take  place  In  the  current  time  fraiiK'. 
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-see  Strvic*  A sttBork  (1200  bps;  for  NADIN  II  - D>ts  trsnsfer  fro» 

transfsr  of  w«»th»T  <!»t«  to  ATCSCC.  W6C  to  SABIN  switch  (4*00  bps) 

th»n  to  ATCSCC  (4800  bps) 

(half  duplex). 


An  Illustration  of  the  configuration  for  each  of  these  time 
periods  Is  shown  in  Figure  9-7,  and  9-8.  The  configuration  for 
Far  Term  communications  is  the  same  as  that  for  Near  Term 
communications.  Clarifying  information  is  contained  in  the 
following  three  subparagraphs. 

Current  ATCSCC  Facilities 

Flow  control  information  is  provided  to  the  CFJC  from  five 
selected  ARTCCs.  A dedicated  2400  bps  channel  is  provided 
from  each  of  the  five  ARTCCs  to  the  CFJC.  Flow  control  data 
from  the  other  15  ARTCCs  are  transmitted  to  these  five  ARTCCs, 
using  the  normal  ARTCC-ARTCC  data  channels  for  relay  to  the 
CFJC. 


Two  dedicated  4800  bps  channels  are  provided  for  transfer  of 
flow  control  data  from  the  Central  Flow  Jacksonville  Computer 
(CFJC)  to  the  see. 

Two  transmission  paths  are  provided  from  SCC  to  ARTCC;  (1) 
Center  B network  for  transfer  of  flow  control  information 
from  SCC  to  ARTCC,  and  (2)  dedicated  telephone  line  for 
facsimile  transmission  of  satellite  weather  pictures  from 
SCC  to  14  ARTCCs.  Flow  control  information  to  FSSs  is  sent 
via  the  Area  B network. 

Weather  data  from  NWS  (WX  radar,  WX  charts,  satellite  maps, 

WX  forecasts  and  high  winds  forecasts)  are  transmitted  over 
dedicated  facsimile  lines  and  a high  speed  teletype  circuit. 
Radar  data  from  30  weather  radar  sites  is  accessed  via  3 dial 
up  facsimile  circuits. 
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FIGURE  9-7 

CURRENT  ATCSCC  DATA  COMMUNICATIONS 
CONNECTIVITY  DIAGRAM 
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FIGURE  S-a 

NEAR  TERM  ATCSCC  DATA  COMMUNICATIONS 
CONNECTIVITY  DIAGRAM 


Near  Term  ATCSCC  Facilities 


The  Center  B teletype  network  In  the  current  system  Is  replaced 
with  NADIN.  The  dedicated  telephone  line  Is  retained  at  each 
of  14  ARTCCs  for  facsimile  transmission  of  satellite  weather 
maps . 

Flow  control  data  from  each  ARTCC  is  sent  to  the  CFJC  through 
NADIN.  Transfer  of  flow  control  data  from  CFJC  to  SCC  is  via 
NADIN  without  going  through  concentrators.  This  traffic  will 
divide  between  the  two  NADIN  switches. 

The  weather  radar,  weather  charts  and  satellite  maps  continue 
to  be  sent  from  NWS  as  in  the  current  system.  However,  the 
weather  forecasts  from  WMSC  and  the  highwinds  forecasts  from 
Severe  Weather  Labs  are  handled  by  NADIN. 

Far  Term  ATCSCC  Facilities 

All  data  transfer  in  Far  Term  Is  the  same  as  in  Near  Term, 
except  that  NADIN  III  replaces  NADIN  II. 

9. 1.1.4  Flight  Service  Facility  Improvements 

The  FSS  data  communications  are  primarily  involved  in  the 
accumulation  and  organization  of  a weather  data  base,  inter- 
active communications  with  user  terminals  and  the  filing  of 
flight  plans  and  transmission  of  various  administrative  messages. 
Some  basic  assumptions  used  in  describing  the  FSS  data  communica- 
tions are  listed  in  Table  9-7.  Descriptions  of  the  three  periods 
of  interest.  Current,  Near  Term  and  Far  Term  are  provided  in 
Table  9-8.  Illustrations  of  the  connectivity  required  in  each 
time  period  are  shown  in  Figures  9-9,  9-10  and  9-11  respectively. 
Some  discussion  is  included  in  the  following  subparagraphs. 
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TABLE  9-7 

ASSUMPTIONS  FOR  FLIGHT  SERVICE  FACILITIES  DATA  COMMUNICATIONS 


I 


1.  NADIN  I - Including  all  Area  B,  Mil  B,  Air  B,  Utility  B,  and 

US  AFTN  subscribers  and  with  connections  to  WMSC,  NWS,  NAS  9020s, 
and  International  AFTN  - is  assumed  in  Near  Term.  Model  1 FSS 
including  AFSSs  and  FSDPS  are  Included  in  the  Near  Term. 

2.  NADIN  II  - Including  in  addition  to  the  above,  all  Service  A 
subscribers,  CFJC  and  ATCSCC  - is  also  assumed  in  Near  Term. 

3.  NADIN  III  - Including  all  the  above  and  communications  in  support 
of  the  AWP  are  assumed  to  be  Far  Term. 

4.  NADIN  III  is  assumed  to  be  coincident  with  AWP. 


li 
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TABLE  9-» 

WEATHER  AND  FLIGHT  SERVICE  FACILITIES  DATA 
COMMUNICATIONS  IMPROVEMENTS  SUMMARY 


NOTt;  Chanqf'-  from  thp  Nr^r  Term  system  to 
the  f4r  Term  4re  indtiated  tn  w.j/t.M. 


FIGURE  9-11 

FAR  TERM  FLIGHT  SERVICE  DATA  COMMUNICATIONS 
CONNECTIVITY  DIAGRAM 
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Current  Flight  Service  Facilities 

In  the  Current  systems,  Figure  9-9,  the  Weather  Message  Switching 
Center  (WMSC)  collects  weather  data  from  FSSs,  from  the  National 
Weather  Service  - National  Meteorological  Center,  from  Weather 
Service  Forecast  Offices  (WSFO) , and  from  other  collection 
points.  These  data  are  organized  and  transmitted  to  all  FSSs. 
This  is  the  basic  purpose  of  "Service  A."  These  data  are 
maintained  in  the  FSSs  on  clipboards  and  are  referred  to  in  tht 
briefings  of  pilots  requesting  information. 

Pilots  generally  request  information  over  the  counter  (OTC)  or 
by  telephone,  and  therefore  do  not  represent  users  of  data 
communications. 


Once  flight  plans  arc  prepared,  tliey  are  filed  into  t\\e  AKITH' 
(IFR)  or  to  the  destination  FSS  (VFR)  througli  the  Aiim  R network, 

Weather  maps  from  NWS,  ami  information  from  nearl'v  radar  sites, 
are  obtained  via  dedicated  facsimile  circuits  tailored  to  tlie 
needs  of  their  specialized  function. 

Near  Term  Flight  Service  Facilities 

In  the  Near  Term,  Figure  9-10,  it  is  e-xpeitiw!  tiiat  som-.'  of  t lu' 
FSSs  will  be  automated  (AFSS)  tlirougli  acii'ss  ti'  centr.ilized 
Flight  Service  Data  Processing  Systems  (I'Sl'l’S). 

Also  during  this  time  period,  NADIN  will  I'c  implcnentml  and 
take  over  tlie  functions  of  Servici-  A .uul  Area  R in  .ucumu  1 .1 1 i nc, 
the  weather  dat.i  and  in  filing  llig.ht  pi. ins. 


Far  Term  FHsht  Service  Facilities 


The  Far  Term  will  see  the  culmination  of  the  flight  service  auto- 
mation program  (Figure  9-11).  In  this  time  period,  the  FSS 
functions  will  be  automated  into  a series  of  20  FSDPSs,  one  located 
at  each  of  the  conterminous  ARTCCs.  The  weather  data  base  will 
be  organized  by  the  combination  of  the  WMSC  and  an  Aviation 
Weather  Processor  (AWP) . Weather  observations  will  continue  to 
be  made  primarily  by  personnel  at  FSS  facilities.  Data  communi- 
cations for  these  system  elements  will  be  provided  by  NADIN. 

Pilot  access  to  the  FSDPS  will  be  through  a dial  up  voice  response 
system  (VRS) , through  the  use  of  data  terminals  or  through  a series 
of  AFSSs  equipped  with  data  terminals.  The  data  terminals  at  busy 
locations  will  be  served  on  a multipoint  basis  via  dedicated 
lines.  The  use  of  dedicated  lines  is  dictated  by  the  interactive 
nature  of  the  service.  The  VRS  and  dial-in  data  service 
connections  (to  lightly  loaded  terminals)  will  be  provided  through 
the  commercial  telephone  system. 

9.1.2  NADIN  Configuration  and  Functions 

The  current  FAA  data  communications  capabiJitv  is  characterized 
by  the  use  of  a number  of  separate  independent  networks.  F.fforts 
are  currently  underway  to  combine  these  separate  capabilities 
into  a single  network,  NADIN,  which  will  meet  the  varied  needs 
of  present  FAA  operations  and  provide  capacity  for  growth  ti' 
accommodate  future  requirements  as  they  develop.  ibis  section 
will  describe  the  current  networks,  the  NADIN  concent  .ind  how 
NADIN  will  meet  the  FAA  needs  for  data  ci'innmnic.itions. 
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9. 1.2.1  Current  Data  Communications  Network 


Current  FAA  data  communications  are  illustrated  in  Figure  9-12. 
Each  network  (Area  B,  Center  B,  NASNET,  Service  A,  AFTN,  etc.) 
is  shown  together  with  the  primary  facilities  served  and  the 
element  which  controls  it.  Although  most  of  the  networks  are 
teletypewriter  networks,  there  is,  in  general,  no  automatic 
interconnection  between  them.  The  principle  characteristics 
of  these  networks  are  listed  below. 

Area  B and  Supplemental  Circuits 

The  Area  B network  is  generally  used  for  exchanging  flight 
planning  information  and  various  types  of  administrative 
messages.  The  network  consists  of  24  multipoint  circuits 
terminating  over  300  terminals  located  at  FSSs,  CS/Ts,  ARTCCs 
and  other  FAA  facilities.  All  terminals  are  Model  28  series 
teletypewriters  or  compatible  equipments.  Control  of  each 
circuit  as  well  as  exchange  of  traffic  between  circuits  is 
performed  by  the  Automated  Service  B Data  Interchange  System 
(ABDIS)  located  at  Kansas  City,  Missouri. 

Supplemental  B circuits  are  provided  to  relieve  the  high 
traffic  load  at  certain  high  density  Area  B terminations. 

In  general,  the  terminal  equipments  are  Model  28  receive-only 
(R/0)  teletypewriters. 

Center  B 

The  Center  B network  interconnects  the  20  ARTCCs  within  the 
conterminous  U.S.,  and  is  used  for  the  interchange  of  flight 
movement  information.  The  network  consists  of  two  circuits: 
one  interconnecting  the  western  ARTCCs,  the  other  the  eastern 
ARTCCs.  All  terminals  are  Model  28  teletypewriter  equipments. 
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FIGURE  9-12 

CURRENT  DATA  COMMUNICATIONS 
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Control  of  the  circuits  and  Interchange  of  traffic  between  them 
Is  handled  by  an  automatic  switch  at  NATCOM  In  Kansas  City, 
Missouri. 

NASNET 

Another  teletypewriter  network  is  the  NASNET  which  interconnects 
the  automated  ARTCCs  with  NAFEC.  This  network  is  used  for  the 
exchange  of  information  pertinent  to  the  operations  of  the  on 
route  automation  computers.  The  network  consists  of  a single 
multipoint  circuit  and  a controller  located  at  NATCOM  in 
Kansas  City,  Missouri. 

Service  A 

The  Service  A network  interconnects  teletypewriters  and  some 
medium  speed  (1200  or  2400  bit  per  second)  terminals  at 
facilities  which  collect  or  use  weather  data.  The  network  is 
specialized  in  that  It  handles  only  weather  data.  Weather 
observations  and  related  messages  are  prepared  at  FSSs  on 
punched  paper  tape  and  are  inserted  in  the  teletypewriter's 
tape  reader.  The  Weather  Message  Switching  Center  (WMSC)  polls 
these  stations  and  collects  their  reports.  The  WMSC  then 
organizes  this  weather  data  and  distributes  It  to  user  locations. 
Some  users,  such  as  the  ARTCCs  have  Request /Reply  (RR)  service 
which  allows  them  to  obtain  specific  weather  information  on 
request . 

AFTN 

The  Aeronautical  Fixed  Telecommunications  Network  (AFTN)  provides 
for  the  exchange  of  international  aircraft  movement  Information, 
administrative  messages,  and  meteorological  data  between 
locations  in  the  U.S.  and  In  the  International  Civil  Aviation 
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Organization  (ICAO)  member  nations.  The  terminals  are  Model  28 
teletypewriter  equipment,  but  they  use  a code  which  Is  slightly 
different  than  that  used  commonly  in  the  United  States. 

While  the  AFTN  is  international,  the  United  States  operates 
switching  centers  at  Kansas  City,  Anchorage  and  Honolulu.  The 
AFTN  switch  at  NASCOM,  Kansas  City,  is  a major  one  providing 
the  interconnection  between  some  39  circuits  to  points  in  'he 
conterminous  U.S.,  and  additional  circuits  to  Miami,  San  Juan 
and  Balboa  to  serve  the  Caribbean  and  trunk  circuits  to  Hawaii, 
Alaska,  Montreal,  Lisbon  and  Mexico  City. 

Utility  B 

Utility  B circuits  are  a combination  of  the  circuits  previously 
known  as  Military  B and  Carrier  B.  They  are  used  for  filing 
flight  plans  and  for  general  coordination  between  the  centers 
and  the  principal  users.  The  terminals  are  Model  28  teletype- 
writer equipment.  The  NAS  9020  processors  are  programmed  to 
provide  control  of  the  Utility  B circuits  within  their  area  of 
operations. 

FDEP 

FDEP  circuits  terminated  at  each  center  provide  for  the  entry  of 
flight  plans  and  the  distribution  of  flight  strips  to  TRACONs 
and  Towers  within  the  center's  area  of  coverage.  The  terminals 
operate  in  a mode  and  at  a rate  similar  to  teletypewriters, 
however  the  code  is  the  EBCDIC  code  used  in  the  en  route  auto- 
mation processors.  Control  of  these  circuits  is  provided  by  the 
en  route  automation  processors. 
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NAS  to  NAS 


Medium  speed  circuits  are  used  between  adjacent  ARTCCs  and 
between  ARTCCs  and  TRACONs  for  the  exchange  of  data  between 
computers.  These  circuits  operate  at  2400  bits  per  second, 
full  duplex,  and  utilize  the  EBCDIC  code  of  the  en  route 
automation  computers. 

Radar 

Beacon  and  search  surveillance  data  are  transmitted  from  the 
remote  radar  sites  to  the  ARTCC  NAS  9020  computers  via  2400 
bit  per  second  data  channels.  Beacon  and  surveillance  radar 
display  data  are  transmitted  to  the  TRACONs  and  Tower  "BRITE" 
displays  via  video  bandwidth  channels  in  Radar  Microwave 
Links  (RML),  or  coaxial  cables. 

9. 1.2. 2 NADIN 

The  National  Airspace  Data  Interchange  Network  (NADIN)  will 
provide  data  communications  service  to  all  users.  Thus,  it  will 
provide  the  capability  for  message  exchange  between  users  who 
are  presently  terminated  on  separate  networks.  Users  such  as 
the  FSSs  and  the  ARTCCs,  which  presently  have  several  terminals 
because  they  require  access  to  several  different  networks,  will 
be  able  to  consolidate  their  operations,  assigning  terminals  for 
operator  convenience  rather  than  network  compatibility.  The 
NADIN  will  provide  code,  speed,  and  format  conversion  necessary 
to  make  the  unlike  terminal  equipments  compatible.  Introduction 
of  the  NADIN  will  provide  the  following  improvements  for  the 
data  communications  users: 

1.  Unlike  the  present  system  which  consists  of  a number  of 
Independent  networks,  NADIN  will  allow  any  user  to  communi- 
cate with  any  other  user. 
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2.  The  number  of  terminals  at  some  locations  can  be 
reduced. 

3.  By  providing  automatic  code,  speed  and  format  con- 
version, traffic  may  be  exchanged  among  existing 
terminals  which  are  now  incompatible. 

4.  The  number  of  terminals  on  a multipoint  circuit  will 
be  reduced,  thereby  reducing  the  waiting  time  to  use  the 
circuit . 

5.  By  concentration,  the  long  haul  circuits  will  be  used 
much  more  efficiently,  thereby  reducing  the  system 
operating  costs. 

6.  Use  of  error  detection  and  correction  techniques  on 
trunks  will  eliminate  most  transmission  errors. 

7.  The  system  will  maintain  a record  of  all  traffic 
handled.  This  may  be  used  to  trace  messages,  to  analyze 
traffic  load  patterns,  and  provide  a basis  for  identi- 
fying requirements  for  future  growth. 

8.  The  system  will  maintain  a copy  of  all  messages  in 
classes  that  might  be  required  for  future  retrieval. 

9.  The  system  will  provide  the  means  for  substituting 
faster  or  more  sophisticated  terminals  as  the  need  for 
such  terminals  develops. 

10.  NADIN  will  monitor  each  terminal  and  for  some  terminal 
types  will  detect  failures  and  initiate  corrective  action 
before  the  users  notice  that  the  terminal  has  failed. 

li 
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NADIN  Network 

MADIN  will  operate  In  a network  as  Illustrated  In  Figure  9-13. 

The  network  will  Include  two  message  switching  centers:  one 
located  at  Atlanta,  Georgia,  the  other  at  Salt  Lake  City,  Utah, 
and  23  concentrators,  one  located  with  each  ARTCC,  Including 
Anchorage,  Honolulu  and  San  Juan.  The  message  switches  will 
accept  messages  from  originating  stations,  store  them  and 
transmit  them  to  destination  stations  In  sequence  by  age  and 
priority.  The  concentrators  will  provide  code  and  speed 
compatibility  required  for  the  variety  of  terminal  devices  and 
will  concentrate  all  user  traffic  to  efficiently  use  trunk 
facilities  to  the  message  switch.  The  functional  relationship 
between  the  concentrators  and  message  switches  is  shown  It: 

Figure  9-14. 

NADIN  Program  Plan 

The  NADIN  implementation  has  been  divided  into  three  phases,  refer- 
red to  as  levels  (NADIN  I,  NADIN  II  and  NADIN  III).  In  each  level 
certain  classes  of  traffic  will  be  transferred  Into  the  NADIN  net- 
work. In  general,  these  categories  of  traffic,  and  the  terminals 
of  origination  and  termination  are  identified  by  the  network  which 
presently  handles  them.  Where  new  categories  of  traffic  arc  to  be 
absorbed  by  NADIN,  they  are  identified  by  indicating  the  destijia- 
tions  served.  The  NADIN  levels  and  the  categories  of  traffic 
for  each  are  indicated  in  Table  9-9. 

Both  NADIN  I and  NADIN  II  will  be  Implemented  during  the  Near 
Term  period.  Data  conununicatlons  ns  of  the  end  of  tlie  Near 
Term  period  will  be  ns  shown  in  Figure  9- IS.  It  sliould  be 
noted  that  during  this  period  the  Model  1 FSAS  program  will  be 
Implemented.  Under  this  program,  data  communications  to/from 
the  Automated  Fllglit  .Service  Stations  (AFSSs)  will  bo  routed 
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MESSACK  SWITCH 


CHECK  FORMAT 

RKJKCT  TO  ORICMNATOR 
ROUTE  TO  INTERCEI’T  I’OSl  I'lON 
DETERMINE  ROUTINC 
FORM  MESSACE  llUEUES 
FORM  JOlIRNAI, 

FORM  MESSACE  FII.F 
DETECT  FAILURES 

AUTOMATICAl.I.Y  RFCONFICURE 
AUTOMATICALLY  RESTART 
DETECT  SYSTEM  FAILURES 

AUTOMATICALLY  DIAL  UP  TRUNKS 
ACCEPT  DIAL  IN  CONNECTIONS 
RELOAD  CONCENTRATORS 
PERFORM  TRUNK  PROTOCOL 
INTERFACE HICH  LEVEL  USERS 


TO  OTHER  MESSAGES  SWITCH 


DIAL  UP  -DIAL  IN 


TO  OTHER  CONCENTRATORS 


TO  HICH  LEVEL  USERS 


r 

\ 


CONCENTRATOR 


PERFORM  TRirNK  PROTOCOL 
CONCENTRATE  AND  DISTRIBUTE  TRAFFIC 
ACCEPT  DIAL  IN  CONNECTIONS 
ACCEPT  RELOAD 
PERFORM  CODE  CONVERSION 
POLL  MULTIPOINT  TERMINALS 
INTERFACE  VARIOUS  TERMINAL  TYPES 
PERFORM  VARIOUS  PROTOCOLS 
OPERATE  UNATTENDED 


USER  TERMINAL  LINES 

FIGURE  9-14 

NADIN  SUBSYSTEM  FUNCTIONS 


TABLE  9-9 

TRAFFIC  HANDLED  BY  NADIN 


TRAFFIC 

CATEGORY 

NADIN  LEVEL 

I^ 

II 

III 

Area  B 

X 

X 

X 

Center  B 

X 

X 

X 

NASNET 

X 

X 

X 

AFTN 

X 

X 

X 

Utility  B 

X 

X 

X 

International  AFTN 

X 

X 

X 

NWS  to  WMSC 

X 

X 

X 

Service  A 

X 

X 

ATCSCC 

X 

X 

CFJC 

X 

X 

AWP 

X 

ARTCC  - ARTCC 

X 

X 

ARTCC  - Terminals/Towers 

X 

X 

ARTCC  - FS  Facilities 

X 

X 

IIOTE:  Changes  frm  the  Current  sjrsttB  to  the 
Near  Ter*  ere  tndUetetf  in  italiM. 
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FIGURE  9-15 

NEAR  TERM  DATA  COMMUNICATIONS 
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through  FSDPS.  Also  during  this  period  surveillance  Information 
will  be  transmitted  In  digital  form  through  conventional  voice 
bandwidth  circuits,  rather  than  video  form  as  at  present  which 
requires  coaxial  or  microwave  facilities. 

Data  Communications  In  the  Far  Term  will  be  as  shown  In  Figure 
9-16.  During  this  period  Model  2 FSAS  will  provide  further 
automation  through  Incorporation  of  the  Aviation  Weather  Proces- 
sor (AWP) , Introduction  of  some  Direct  Access  User  Terminals 
(DUAT) , further  refinement  of  the  FSDPS,  and  a gradual  phase  out 
of  the  non-automated  FSSs. 

9.1.3  Tentative  Data  Communications  Implementation  Schedule 

Current  planning  Is  to  implement  NADIN  following  the  schedule 
shown  in  Figure  9-17. 

9.1.4  Data  Communications  Interface  Planning  Summary 

A number  of  system  configuration  questions  were  encountered 
during  the  development  of  this  system  description.  Due  to  the 
dynamic  nature  of  the  FAA  E&D  process,  ATC  system  improvements 
evolve  from  a cycle  where  improvements  are  developed,  tested, 
and  implemented  based  on  advances  in  the  state-of-the-art  In 
technology  and  perceived  changes  in  operational  needs.  This 
results  in  the  various  options  for  implementing  the  output  of 
the  E&D  program  to  be  kept  open  until  it  is  possible  and  timely 
to  make  the  final  implementation  decision.  This  process  also 
has  a tendency  to  cause  a deferral  of  the  detailed  definition 
of  technical  and  operational  interfaces  until  the  time  when 
implementation  decisions  are  imminent.  In  the  preparation  of 
this  chapter  it  was  necessary  to  make,  or  accept,  a number  of 
assumptions  as  to  what  improvements  would  be  implemented,  when 
they  would  be  implemented,  how  they  would  function  in  the  en 
route  facility,  and  how  they  would  interact  with  other  facilities. 
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FIGURE  9-16 

FAR  TERM  DATA  COMMUNICATIONS 
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This  section  Identifies  assumptions  and  areas  of  uncertainty 
by  what  are  called  "Open  Items"  and  "Interface  Adjustments." 

9. 1.4.1  Open  Items 


Open  Items  relate  to  major  parts  of  the  ATC  evolutionary  imp rove- 
■ ment  program  where  improvements  are  to  be  made  via  the  F&E  and/ 

; or  E&D  program  but  where  final  decisions  have  yet  to  be  made  as 

I to  the  specific  course  of  action  to  be  pursued.  In  most  cases, 

an  Open  Item  Involves  more  than  one  F&E  and/or  E&D  program  and 
involves  questions  of  the  preferred  technical  approach,  techni- 
cal and  operational  Interfaces,  or  time  phasing. 


These  Open  Items  generally  apply  to  two  or  more  ATC  facilities 
as  defined  in  this  document  and,  for  completeness  they  have 
been  cited  in  eacn  appropriate  chapter.  An  Open  Item  is  appro- 
priate to  this  chapter  if  it  involves  features  or  functions  of  the 
data  communications  facilities;  however,  it  should  not  be  inferred 
that  development  and  implementation  indicated  in  an  Open  Item 
would  necessarily  be  part  of  the  development  and  implementation 
program  for  communications  facilities.  Instead,  it  might  be 
contained  within  the  program  of  another  interfacing  facility. 

The  Open  Items  pertinent  to  data  communications  are; 

Open  Item  13:  ATCSCC-NADIN  Interface 

It  is  assumed  that  the  communications  services  provided 
to  the  Central  Flow  Control  function  of  the  ATCSCC  by 
NADIN  will  be  at  least  as  operationally  effective  as  the 
pre-NADIN  dedicated  line  setup,  despite  an  apparent 
reduction  in  channel  capacity. 
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Open  Item  16;  Flight  Service  Automation  and  NADIN 
Schedule  Compatibility 


1.  Implementation  of  NADIN  will  begin  In  early  1981  and 
will  not  be  operational  In  time  to  Initially  provide  the 
expanded  data  communications  capability  required  for  the 
Model  1 FSAS  Improvements  that  will  also  be  Implemented 
starting  In  early  1981.  Interim  data  communication 
capability  for  FSAS  Model  1 will  be  provided  by  the  Area 
B and  Service  A networks. 


2.  Implementation  of  NADIN  II  will  begin  In  early  1982 
and  will  be  operational  In  time  to  provide  the  additional 
expansion  of  the  data  communication  capability  that  Is 
needed  to  support  Model  2 FSAS  Improvements  that  will 
begin  Implementation  In  early  1983. 


3.  Implementation  of  NADIN  III  will  begin  In  late  1982 
and  will  be  operational  In  time  to  provide  the  added  data 
communication  features  needed  to  support  the  FSAS  Aviation 
Weather  Processor  that  will  become  operational  in  early 
1983. 


9. 1.4. 2 


Interface  Adjustments  [j 


This  section  Identifies  some  fairly  specific  smaller  scale  inter- 
face uncertainties.  These  uncertainties  generally  involve  minor 
design  modifications  In  one  or  more  programs  that  are  not 
considered  as  significant  as  the  previously  cited  Open  Items. 

The  Interface  Adjustments  pertinent  to  Data  Communications  are: 


Interface  Adjustment  B9-1  — Data  Flow  Between  En  Route 

Computers  via  NADIN 

Interchange  of  data  between  en  route  computers  in  the  Near 
Term  and  Far  Term  can  be  via  NADIN,  rather  than  via 


9-69 


dedicated  channels  as  in  the  Current  system.  An  inter- 
face will  exist  between  each  ARTCC  and  a NADIN  concentra- 
tor to  serve  other  purposes.  The  issue  here  is  whether 
NADIN  can  handle  all  the  data  in  a timely  manner.  Time 
critical  messages,  such  as  radar  handoff  messages,  can 
be  given  priority,  but  there  may  still  be  an  unacceptable 
delay.  A study  should  be  made  to  determine  if  NADIN  will 
be  suitable  for  use  in  switching  data  between  en  route 
computers.  In  the  meantime,  an  assumption  is  made  that 
NADIN  will  serve  that  function. 

Interface  Adjustment  B9-2  — Data  Link  Rate  to  ARTCC 

The  data  rate  on  the  data  link  from  a DABS  site  to  an 
ARTCC  in  the  Far  Term  is  not  firmly  established.  An 
assumption  has  been  made  that  a 4800  bps  channel  will 
handle  the  data.  The  data  rate  requirement  should  be 
verified. 

Interface  Adjustment  B9-3  — Redundant  Data  Link  Channel 

to  ARTCC 

It  is  not  clear  whether  a redundant  channel  will  be 
provided  for  data  link  to  an  ARTCC.  An  assumption  has 
been  made  that  a redundant  channel  will  be  provided,  but 
this  needs  to  be  verified. 

Interface  Adjustment  B9-4  — Redundant  Channel  from  Radar 

Site  to  ARTS  III  TRACON/Tower 

A redundant  channel  could  be  provided  from  each  radar 
site  to  the  TRACON/Tower.  However,  an  assumption  is  made 
that  no  redundant  channel  is  provided.  The  requirement 
for  a redundant  channel  should  be  verified. 
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Interface  Adjustment  B9-5  — Data  Link  Rate  to  ARTS  III 

TRACON/Tower 

The  data  rate  on  the  data  link  from  a DABS  site  to  an 
ARTS  III  in  the  Far  Term  is  not  firmly  established. 

An  assumption  has  been  made  that  a 2400  bps  channel 
will  handle  the  data,  but  this  should  be  verified. 

Interface  Adjustment  B9-6  — Redundant  Data  Link  Channel 

to  ARTS  III  TRACON/Tower 

It  is  not  clear  whether  a redundant  channel  will  be 
provided  for  data  link  to  an  ARTS  III.  An  assumption 
has  been  made  that  a redundant  channel  will  be  provided, 
but  this  assumption  should  be  verified. 

Interface  Adjustment  B9-7  — TRACON/Tower  Interfaces  with 

NADIN 

A NADIN  interface  is  described  in  the  NADIN  specification 
for  only  one  general  type  of  TRACON/Tower:  an  ARTS. 

NADIN  is  assumed  to  Interface  with  ARTS  II,  ARTS  III  and 
the  TPX-42  replacement.  This  assumption  should  be 
verified. 

Interface  Adjustment  B9-8  — NADIN  Interface  with  TIPS 

The  NADIN  specification  does  not  define  an  Interface 
with  TIPS.  When  TIPS  is  Installed,  NADIN  will  be 
required  to  Interface  with  it  for  transfer  of  data  to 
both  TIPS  and  to  ARTS  III.  The  type  of  interface  with 
NADIN  should  be  clearly  defined. 

Interface  Adjustment  B9-9  — Center  B TTY  Network  for 

Flow  Control 

The  see  is  on  the  eenter  B TTY  network  for  transfer  of 
flow  control  information  to  TTY  stations  in  the  ARTees. 
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In  the  Near  Term  and  Far  Term  channel  capacity  will  be 
available  between  the  SCC  and  the  NADIN  switches,  (on 
the  return  path  of  channels  used  to  transfer  data  from 
the  CFJC  to  the  SCC)  and  between  the  NADIN  switches  and 
the  ARTCCs.  It  Is  assumed  that  this  path  would  be 
used  for  the  flow  of  directives  to  the  ARTCCs  for  print- 
out on  a suitable  printer,  rather  than  continuing  to 
depend  on  the  Center  B teletype  circuits.  This  assumption 
should  be  verified. 

Interface  Adjustment  B9-10  — Replacement  of  AIRS 

The  Airport  Information  Retrieval  System  (AIRS)  Is 
assumed  to  be  replaced  In  the  current  time  frame  by  the 
CFJC.  The  static  data  base  provided  by  AIRS  will  be 
Included  In  CFJC,  and  an  Interface  between  the  SCC  and 
AIRS  will  not  be  required.  This  assumption  should  be 
verified. 

Interface  Adjustment  B9-11  — Weather  Data  Flow 

The  flow  of  weather  data  should  be  reevaluated.  The 
FSAS  program  calls  for  weather  observation  data  to  enter 
the  AWP  before  It  goes  to  the  WMSC  In  order  to  Include 
It  In  the  data  base  at  the  earliest  possible  time.  In 
addition  It  calls  for  the  entire  output  of  the  WMSC, 
which  Includes  the  weather  observations,  to  be  transmitted 
to  the  AWP.  A substantial  portion  of  the  AWP  workload 
will  be  the  task  of  filtering  out  duplicate  copies  of  the 
weather  observations.  Alternative  flow  patterns  could 
eliminate  this  duplication.  Traffic  projections  should 
be  analyzed  to  determine  the  scope  of  this  processing 
effort  and  the  quantity  of  duplicate  messages  that  will 
be  transmitted.  This  analysis  would  provide  a basis  for 
evaluating  the  presently  planned  flow  patterns. 
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Interface  Adjustment  B9-12  — FSS  Data  Capacity 

Considerable  Improvement  has  taken  place  In  the  definition 
of  graphic  products  since  the  last  estimate  of  data 
traffic  to  support  the  FSS  automation.  A revised  estimate 
of  this  traffic  volume  should  be  made  based  on  latest 
Information. 

Interface  Adjustment  B9-13  — NADIN  Specification 

The  current  NADIN  Specification  defines  NADIN  Level  I and 
It  Includes  an  appendix  to  define  the  traffic  volumes  for 
NADIN  Levels  11  and  111.  However,  there  Is  no  document 
to  provide  a definitive  specification  of  the  functions, 
characteristics  and  Interfaces  of  NADIN  Levels  II  and  III. 
Analysis  work  should  be  performed  to  further  define  NADIN 
Levels  11  and  111,  and  specif Icar ions  should  be  written. 

Interface  Adjustment  B9-14  — Long  Range  Features 

Certain  features  of  long  range  Interest  should  be  examined 
for  possible  Incorporation  Into  NADIN  so  they  will  be 
available  when  needed.  Such  features  Include: 

• Interfaces  to  allow  remote  monitoring  of  hardware 
operability. 

• Interface  to  allow  traffic  load  to  be  dynamically 
monltorled,  to  provide  for  automatic  allocation 
of  trunk  facilities. 

• Means  for  monitoring  circuit  quality  so  that 
failures  can  be  anticipated  and  corrective  action 
taken  before  the  circuit  degrades  to  the  point  of 
Introducing  errors  or  limiting  traffic  flow. 


Interface  Adjustment  B9-15  — Graphic  Data  for  AWP 

The  NADIN  program  will  provide  full  duplex  trunks  between 
the  NMC  and  both  NADIN  switches  and  between  the  WMSC  and 
both  NADIN  switches  in  order  to  provide  the  highest  level 
of  reliability  for  weather  products  flowing  from  the  NMC 
to  the  WMSC.  Connections  will  be  provided  between  the 
AWP  and  its  colocated  NADIN  switch  for  transferring 
alphanumeric  weather  data  into  the  AWP  and  for  all  data 
distributions  from  the  AWP.  These  connections  could  also 
be  used  for  the  flow  of  graphic  d.ita  from  NMC  to  the  AWP, 
resulting  in  the  saving  of  the  cost  of  the  dedicated 
connection  between  the  NMC  and  the  AWP. 

Interface  Adjustment  B9-lb  — ATCSCC  Concentrator 

In  the  Current  time  frame,  multiplexing  equipment  Is 
used  to  provide  four  channels  on  each  of  two  lines  to 
support  up  to  eight  printers  and/or  data  terminals  at 
the  ATCSCC.  In  the  Near  Term  and  Far  Term  NADIN  will 
be  used  for  this  data  flow.  A concentrator  will  be 
required  which  is  compatible  with  NADIN  to  support  tne 
Input/output  devices  at  the  ATCSCC.  The  characteristics 
of  such  a device  should  be  established  and  a specifica- 
tion should  be  prepared  to  support  procurement  of  such  a 
device.  An  alternative  approach  might  be  to  use  a near- 
by NADIN  concentrator  with  separate  lines  from  that 
concentrator  to  each  Input /output  device. 


9.2  Voice  Communications 

This  section  considers  the  facilities  that  provide  the  air-ground- 
air  voice  conmuni cat ions  between  FAA  operated  ATC  facilities  and 
aircraft  operating  in  CONUS  as  well  as  ground-ground  voice  conmu- 
nications  between  FAA  operated  ATC  facilities  (and  some  non-FAA 
operated  user  locations  such  as  military  base  operations  office 
and  airline  dispatch  office),  and  for  communications  between  per- 
sonnel within  the  ATC  facilities.  The  emphasis  is  on  those  com- 
' munication  facilities  directly  related  to  the  provision  of  ATC 

services;  administrative  communications  such  as  those  provided 
through  the  Federal  Telephone  Service  (FTS)  are  not  addressed. 

Some  alr-ground-air  communications  facilities  provide  connectivity 
between  the  aircraft  and  the  en  route  and  terminal  air  traffic 
controllers  through  whose  sectors  the  aircraft  happens  to  be 
flying.  Other  air-ground  facilities  provide  connectivity  between 
VFR  aircraft  and  Flight  Service  Station  (FSS)  specialists  who 
maintain  radio  contact  with  the  VFR  pilot  for  the  communications 
of  weather,  NOTAM,  PIREP,  NAVAID  status  or  other  en  route  advisory 
information.  In  addition,  there  are  continuous  scheduled  and  un- 
scheduled air-ground  broadcasts.  The  ground-ground  communication 
facilities  provide  connectivity  among  the  ATC  system  command  cen- 
ter, en  route  center,  flight  service  facilities,  terminal  facili- 
ties, airline  dispatch  office  and  military  base  operations  office. 
In  addition,  the  ground  voice  system  provides  connectivity  between 
controller  specialists  within  a facility  and  their  supervisory 
personnel.  The  ground  system  also  provides  pilots  with  access 
to  voice- recorded  Information. 

[ 

9.2.1  Voice  Communications  Improvements 

An  Improvement  currently  underway  and  expected  to  be  continued  in 
: the  Near  Term  is  the  replacement  of  vacuum  tube  transmitters  and 

; receivers  by  solid  state  equipment  in  all  the  FAA's  air-ground 


L 
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sysCems,  Including  NAVAIDS.  In  this  time  frame,  a Remote  Main- 
tenance Monitoring  System  (RMMS)  is  also  planned  to  be  Implemented 
in  the  en  route  Remote  Communication  Air  Ground  (RCAG)  facilities. 


Major  Far  Term  improvements  that  are  anticipated  for  the  ARTCCs 
and  Terminal  areas  (TRACONs  and  towers)  include  the  Voice  Switch- 
ing and  Control  System  (VSCS).  Current  FAA  thinking  envisions  that 
this  progm  has  three  basic  components,  some  of  which  are  better 
defined  than  others.  First  of  these  is  the  RCAG  Tone  Control  re- 
placenmnt  program.  The  second  component  is  the  Remote  Communica- 
tions Control  System  (RCCS)  for  upgrading  the  connectivity  be- 
tween the  centers  and  terminals  on  the  one  hand  and  the  transmit- 
ters and  receivers  on  the  other.  The  third  component  of  the  VSCS 
addresses  the  ground-ground  voice  systems  at  the  centers  and  the 
terminal  areas. 

Also  in  this  time  frame,  new,  higher  gain,  ruggedized,  and  radomed 
VHF/UHF  antennas  are  expected  to  be  introduced.  The  new  antennas 
will  be  implemented  in  all  FAA  communications  facilities.  Also, 
in  the  Far  Term,  an  integrated  air-ground  and  ground-ground  voice 
cosBunications  system  is  expected  to  be  implemented  in  low  activity 
tower  facilities.  This  activity  is  referred  to  as  the  Small 
Voice  Switching  System  (SVSS) . 

A potential  improvement  is  the  implementation  of  the  VSCS  to 
provide  improved  air-ground  and  ground-ground  voice  comnunica- 
tion  service  to  flight  service  facilities.  Furthermore,  it  is 
the  intent  of  the  FAA  that  all  future  coninunicat ions  systems 
would  be  conceived  and  developed  within  a framework  of  a concep- 
tual plan  providing  for  an  integrated  national  airspace  communi- 
cation system.  Such  an  integrated  system  would  have  four  compo- 
nent subsystems: 
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• Data  Conmunications  Subsystem. 


• Radio  Communications  Subsystem. 

• Voice  Communications  Subsystem. 

• Technical  Control  Subsystem. 

9. 2. 1.1  En  Route  Improvements 

A summary  of  the  expected  improvements  of  the  communications  links 
for  the  ARTCC  is  shovm  in  Table  9-10  (References  9-6  and  9-10). 

The  table  briefly  describes  the  en  route  air-ground  (A-G)  and 
ground-ground  voice  communications  facilities  in  the  current  time 
period,  and  the  Improvements  wnich  are  expected  to  be  implemented 
in  the  Near  Term  and  in  the  Far  Term.  The  A-G  link  between  the  en 
route  controller  and  the  aircraft  is  accomplished  through  Remote 
Conmunications  Air-Ground  (RCAG)  VHF/UHF  transceivers,  antennas, 
and  the  associated  lines  and  signaling,  monitoring,  reconfigura- 
tion and  trunk  restoral  subsystems. 

Until  recently,  the  RCAGs  have  exclusively  used  vacuum  tube  equip- 
ment. A modernization  program  is  currently  underway  to  replace 
those  vacuum  tube  transceivers  with  solid  state  equipment  in  all 
of  the  RCAGs.  This  modernization  will  continue  into  the  Near 
Term.  Another  improvement  in  the  Near  Term  is  in  the  area  of 
remote  maintenance  monitoring.  Currently,  the  monitoring,  re- 
configuration and  trunk  restoral  functions  of  the  air-ground  link 
are  done  manually  in  most  facilities.  However,  some  facilities 
have  an  outdated  monitoring/switching  system  called  Line  Automatic 
Sensing  and  Switching  (LASS)  system.  This  system  was  found  too  ex- 
pensive for  widespread  use  by  the  FAA  and  it  is  currently  being 
removed  from  tho  facilities  that  it  services. 


Tlu'  monitoring  fvinctU^n  will  be  enhanced  In  the  Near  Term  by  the 
Implementation  of  the  Remote  Maintenance  Mi'nltoring  System.  Tills 
system  is  part  of  an  overall  program  for  remote  maintenance  and 
monitoring  of  RCAGs,  surveillance  sites,  and  VORTACs  with  a cen- 
tral processor  at  the  ARTCC.  A somewhat  detailed  discussion  of 
RMMS  is  presented  in  Section  2 of  this  report.  However,  for  the 
purpose  of  this  section.  It  suffices  to  say  that  the  planned 
capabilities  include  autom.ited  mmiltoring  of  operational  equip- 
ment, environmental  conditions  and  .ilarms.  They  Include .remote 
certification,  record  keeping  and  trend  ;malysls.  ITie  RMMS 
functions  also  include  remote  control  of  the  RCAGs,  but  this 
remote  control  would  be  limited  to  the  operation  of  backup 
power  equipment  and  will  not  involve  nviin-st andby  transceivers 
selection  or  frequency  selection.  These  will  be  part  of  a Far 
Term  improvement  associated  with  the  replacement  of  the  tone 
control  signaling  equipment  at  the  RCAG. 


The  relay  and  vacuum  tube  tone  control  equlpmeitt  tlutt  is  cur- 
rently operational  at  the  RCAGs  has  been  demonstrated  to  be 
costly  to  maintain  due  to  obsolete  teclutology.  According  to 
current  planning,  this  equipment  would  be  replaced  by  new  solid 
state  equipment  possibly  with  digital  signaling  techniques.  An 
Improvement  currently  in  the  planning  for  the  Far  Term  system  Is 
the  Radio  Commusii  cat  ions  Control  System  (RCCS).  AltlK>ugh  RCCS 
concepts  are  still  developing,  one  of  these  concepts  Includes 
Inband  digital  signaling  to  replace  tone  control  equipment.  It 
also  Includes  remote  monitoring  and  automated  reconfiguration 
and  trunk  restoral.  The  resulting  overl.ap  between  RCCS  system 
concepts  on  the  one  hand  and  the  RMMS  and  Tone  Control  Replace- 
ment program  concepts,  on  the  other  is  recognized  and  discussed 


in  Che  FAA's  draft  06  E&D  connnunlcaClons  program  plan  (Reference 
9-10).  Actempta  will  be  made  to  design  the  RCCS,  and  the  RCAG 
tone  control  replacement  so  that  there  would  be  some  level  of 
compatibility  which  would  minimize  discarding  of  some  equipment. 

Another  Inprovement  in  the  Air-Ground  communications  link  in  the 
Far  Term  is  the  development  of  the  next  generation  UHF/VHF  an- 
tennas. The  increased  A-G  channel  assignment  with  narrower 
ban(WldCh  requirements  (25  KHz)  and  the  required  use  of  lower 
transmitter  power  (10  watts  Instead  of  50  watts)  has  led  to  an 
R&D  program  aimed  at  selecting  new  FAA  antenna  standards  (Ref- 
erence 9-11).  The  new  standards  would  incorporate  higher  gain 
and  some  directivity  where  desirable,  would  be  ruggedlzed,  rado- 
med  and  possibly  stacked  in  some  cases. 

Although  RCAGs  provide  the  main  air-ground  communications  outlet 
for  the  ARTCCs,  the  FAA  has  had  the  BUEC  (Back-Up  Emergency  Com- 
munications) system  as  a backup  to  Che  RCAGs.  Many  of  Che  trans- 
ceivers of  Che  BUEC  system  are  located  at  the  en  route  radar  sites, 
and  the  connectivity  is  accomplished  by  Radar  Microwave  Links 
(RML)  and  leased  telephone  lines. 

The  en  route  ground-ground  voice  communications  system  consists 
of  the  networks  that  connect  Che  en  route  center  to  other  FAA 
facilities,  the  internal  ARTCC  interphone  communication  system 
connecting  controller  to  controller  and  to  supervisor,  the  switch- 
ing/slgnaling  systems,  and  systems  conducting  monitoring,  recon- 
figuration and  Crunk  restoral  functions.  The  set  of  dedicated 
circulcs/necworks  that  currently  connects  the  en  route  center  to 
other  FAA  facilities  is  generally  referred  Co  as  the  Service  F 
interphone.  There  are  two  levels  of  service  associated  with  Che 
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Incerphone  network,  one  of  which  is  extensive  and  the  other 


limited.  The  extensive  service  makes  possible  the  connectivity 
between  any  FAA  facility  and  any  other  FAA  facility  in  the  Con- 
terminous U.S.  The  limited  service  applies  to  the  connectivity 
between  an  ARTCC  and  military  Base  Operations  Office  or  Airline 
Dispatch  office.  Through  Service  F,  these  facilities  are  con- 
nected to  their  host  or  neighboring  FAA  facilities. 

The  ground-ground  voice  switching  and  signaling  functions  cur- 
rently performed  at  en  route  centers  are  conducted  by  the  WECO 
300  switch  and  other  associated  signaling  subsystems.  This  is 
electromechanical  type  equipment  leased  from  AT&T.  The  monitor- 
ing, reconfiguration  and  trunk  restoral  functions  are  currently 
conducted  manually  from  patch  panels  by  cross-connections.  It 
is  expected  that  there  would  be  no  change  to  these  systems  in 
the  Near  Term.  The  Far  Term  improvements  are  not  yet  defined, 
but  is  expected  that  these  «ystems  or  their  replacements  would 
be  absorbed  by  the  Voice  Switching  and  Control  System  (VSCS) . 

In  fact,  as  has  been  mentioned  earlier,  it  is  the  Intent  of  the 
FAA  to  have  an  integrated  radio  and  ground  voice  communications 
system  design.  Under  such  a concept,  the  RCCS,  and  a ground 
voice  switching  system  would  both  be  components  of  VSCS. 

9.2. 1.2  TRACON/Tower  Improvements 

A summary  of  the  potential  imjirovements  in  the  communications 
Links  for  the  TRACON/Tower  facilities  is  shown  in  Table  ‘>-11 
(References  9-6  and  9-10).  The  table  briefly  describes  the 
terminal  system  air-ground  and  ground-ground  communications 
facilities  in  the  current  time  period,  and  the  Improvements  which 
are  expected  to  be  implemented  in  the  Noiir  and  the  Far  Terms. 

The  A-C  link  between  the  TRACON/tower  controller  and  the  aircraft 
la  accomplished  either  through  local  triuiscelvers  or  Remote 

9-81 


J 


TAMI  % II 

To%tft  itrries  voict  ccmw/sK  atioms 
IMTftOVtMtMTS  SCMMAft  V 


Transmitter/Receivers  (RTR)  , tin-  i-  soi.  iated  UHF/WK  antennas 
and  land  lines  and  the  signaling,  monitoring,  reconfiguration 
and  t rui'ik  restoral  subsystems. 

Until  recently,  the  TRACON/Tower  A/0  facilities  have  exclusively 
used  vacuum  tube  equipment.  A modernization  program  is  currentl 
underway  to  replace  vacuum  tube  transceivers  with  solid  state 
equipment  for  all  TRACON/Tower  facilities.  This  program  would 
continue  into  the  near  future.  The  land  lines  connecting  the 
TRACON/Tower  controller  to  the  transceivers  are  currently  point- 
to-point  nonswitched  lines.  In  the  Far  Term,  these  lines  would 
be  absorbed  by  the  RCCS  wliere  they  are  expected  to  be  utilized 
more  efficiently.  New  UHF/VHF  antennas  (Reference  9-11)  that 
are  ruggedized,  stacked  and  radomed  are  expected  to  be  deployed 
in  the  Far  Term.  These  ;intennas  will  be  directional  and  have 
higher  gain.  The  signaling  associated  with  switching  from  main 
to  standby  is  currently  done  by  means  of  dc  control  equipment 
which  is  expected  to  be  replaced  in  the  Far  Term  by  inband  digi- 
tal signaling  via  RCCS.  Monitoring,  reconfiguration,  and  trunk 
restoral  are  currently  done  manually  and  are  expected  to  be  per- 
formed by  RCCS  in  the  Far  Term. 

The  TRACON/Tower  ground-ground  voice  communications  with  other 
facilities  are  currently  conducted  via  Service  F.  The  voice 
switching  and  signaling  is  currently  done  by  the  WECO  301  and 
associated  signaling  equipment  at  higher  activity  facilities  or 
by  smaller  keying  systems  at  lower  level  facilities.  Like  the 
WECO  300,  the  WECO  301  systems  are  older  electromechanical  type 
equipment.  The  monitoring,  reconfiguration  and  trunk  restoral 
functions  are  currently  done  manually  via  patch  panels  or  cross- 
connections.  No  changes  in  these  ground-ground  voice  communica- 
tions systems  are  planned  for  the  Near  Term.  However,  in  the 
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Far  Term,  it  is  expected  that  the  Voice  Switching  and  Control 
System  (VSCS)  would  be  Implemented.  In  large  terminal  areas, 
the  VSCS  address«:s  replacement  of  the  voice  switching  system 
(WECO  301)  and  the  monitoring,  reconfiguration  and  trunk  restoral. 
The  Service  F interphone  would  be  absorbed  into  the  VSCS.  The 
current  thinking  is  that  the  VSCS  would  be  an  Integrated  radio 
and  ground  voice  system.  With  this  concept,  the  RCCS  would  be 
a component  of  VSCS  and  it  would  be  designed  so  that  it  would 
be  compatible  with  the  other  elements  of  the  integrated  system. 

A Far  Term  improvement  expected  for  low  level  towers  is  the  Small 
Voice  Switching  System  (SVSS).  This  is  an  Integrated  radio  and 
ground  voice  system  which  provides  the  signaling,  switching, 
monitoring,  reconfiguration  and  trunk  restoral  for  both  the 
radio  and  the  ground-ground  voice  capability  (Reference  9-12). 
Since  some  of  the  local  radios  servicing  small  towers  are  shared 
by  FSS  facilities,  the  SVSS  would  provide  the  proper  Interfaces 
with  those  facilities . Proper  interface  for  ground  ground 
voice  communications  would  also  be  provided  with  the  Service  F 
network. 

9.2.1. 3 FSS  Improvements 

A summary  of  the  expected  improvements  in  the  voice  communica- 
tions links  for  the  flight  service  facilities  is  shown  in  Table 
9-12  (References  9-6  and  9-10).  The  table  briefly  describes 
the  FSS  A-G  and  ground-ground  communications  facilities  in  the 
current  time  period  and  the  improvements  which  are  expected  to 
be  Implemented  in  the  Near  Term  or  in  the  Far  Term.  In  the  Near 
Term,  some  of  the  currently  operating  292  FSS  facilities,  would 
be  provided  with  automation  aids  and  are  referred  to  as  Automated 
Flight  Service  Stations  (AFSS).  The  automation  data  base  and 
data  processing  capability  would  be  at  the  Flight  Service  Data 
Processing  System  (FSDPS). 
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The  A/G  link  between  the  KSS  specialist  anil  the  aircraft  Is  ac- 
complished throunh  various  UHF/VHF  radio  and  antenna  facilities 
some  of  which  are  transceivers,  souk*  are  transmitters  only  and 
si>me  arc  recelvi»rs  only.  Dedicated  land  lines  are  also  used  for 
connecting  the  FSS  specialist  to  tl»e  radio  facilities.  Addi- 
tionally, signaling,  monitoring,  reconfiguration  and  trunk  re- 
storal  subsystems  are  used  as  part  of  the  voice  communication 
system. 

The  two-way  A-(l  commvuilcat  Ions  link  between  thi’  FSS  specialists 
and  the  aircraft  Is  accomplished  through  local  transceivers. 

Remote  Communications  Outlets  (RCO),  Limited  Remote  Communica- 
tions OutlC's  (LRCO)  and  Single  Frequency  Outlets  (SPO).  Ttuise 
facilities  are  used  to  provide  approacl*  and  departure  channels 
for  [ FR  aircraft  and  airport  advisory  service  for  all  aircraft 
at  airports  with  no  control  tower.  Tlie  receiver-only  facilities 
are  Direction  Finder  (DF)  facilities  which  are  used  for  K'catlng 
lost  aircraft.  The  transmit  onlv  facilities  are  t tie  VORs , and 
Nondirect  lonal  Beacons  (NDB)  lioth  of  whlcli  arc  used  for  trans- 
mitting sclieduled  and  unscticdulcil  liroadcasts  Including  Transcribed 
Weather  Braodcasts  (TWKlO. 

All  of  tlie  A-C  fac  i I 1 1 i es  tiavc  vat  uuni  lube  equipment  but  are  cur- 
rently being  modernized  tt>  usi'  st'lid  sttite  eqtilpnu'tU.  Tills  nnuier- 
nization  will  largely  take  place  In  tlu-  Near  Term.  In  tlie  Far 
Term,  tlie  new  IfUF/VHF  antennas  (Relerence  d-||)  art'  expct-tetl  to 
be  deployetl  In  the  Ai  r-Crouiitl  raditi  ci'mmun  i t-at  i I'us  f.ici  lit  it's 
associated  with  flight  service  stilt  Itnis.  I’lu'se  iititeniiiis  Wt'ulil 
be  ruggedized,  radtinn'd,  iiiui  stiickcil  ;intl  wtuiltl  lu'  installt'tl  tuilv 
in  communications  facilities  aiul  iitU  In  navlgatlt'ii  tacilttli's 
(DF,  VOR/NDB).  The  antennas  are  al.sti  exi'ccleil  tt'  be  direct  ioiiiil 
and  have  an  increiised  giiln. 
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Signaling  Is  currently  done  by  tone  control  equipment.  No  change 
is  expected  to  the  signaling  function  either  in  the  Near  Term  or 
in  the  Far  Term.  However,  in  the  case  of  FS  consolidation,  the 
current  tone  equipment  is  expected  to  be  replaced  by  inband  digi- 
tal signaling  through  RCCS.  The  monitoring,  reconfiguration  and 
trunk  restoral  fuitctions  are  currently  done  miinually  and  in  the 
event  of  consolidation,  these  functions  are  expected  to  be  auto- 
mated with  the  advent  of  RCCS.  With  RCCS,  the  air-ground  facili- 
ties would  be  further  remoted,  and  the  land  lines  connecting  the 
radios  to  the  FSS  facilities  would  be  absorbed  into  the  RCCS 
system. 

The  FSS  ground-ground  voice  communication  system  consists  cur- 
rently of  the  Service  F Interphone,  the  internal  facility  inter- 
coms, a switching  capability  (such  as  the  AIA  Key  System  leased 
from  the  Telephone  Company)  and  pilot  access  to  voice  recorded 
information.  Minor  switching  and  signaling  capability  is  cur- 
rently available  at  most  FSSs.  The  monitoring,  reconfiguration 
and  trunk  restoral  functions  are  currently  conducted  in  a manual 
fashion.  No  change  is  planned  in  the  FSS  ground  voice  communi- 
cations in  the  Near  Term.  Changes  that  may  occur  in  the  Far  Term 
are  undefined  as  yet;  however,  a potential  Improvement  is  the 
introduction  of  the  Voice  Switching  Control  System  (VSCS)  which 
is  an  integrated  radio  and  ground  voice  system.  This  system  in- 
corporates signaling,  switching,  monitoring  and  restoral  func- 
tions. Improvements  associated  with  the  FSS  modernization  pro- 
gram such  as  PATWAS,  and  the  voice  response  system  are  covered 
in  Section  6 of  this  report. 

9.2.2  Voice  Communications  Connectivity 

Figures  9-18  and  9-19  present  the  connectivity  of  the  FAA 
voice  communication  system  in  the  Current  time  period, 


in  Che  Near  Term  and  in  the  Far  Term.  Figure  9-18  indicates 
Chat  there  will  be  no  significant  change  in  the  connectivity 
between  system  elements  in  the  Near  Term.  Figure  9-19  shows 
that  in  Che  Far  Term,  the  RCCS  component  of  the  VSCS  system 
could  provide  Che  main  connectivity  between  the  en  route  and 
terminal  facilities  on  the  one  hand  and  Che  radios  or  the 
transceivers  on  the  other.  Similarly,  the  ground  voice  switch- 
ing component  of  the  VSCS  would  provide  the  connectivity 
between  Che  controllers  at  ATC  facilities  and  personnel  at  other 
facilities.  Additionally,  Che  VSCS  provides  communications 
capability  within  facilities.  The  RCAG  tone  control  replace- 
ment program  could  potentially  be  designed  to  be  a component 
of  and  compatible  with  RCCS. 

No  change  to  the  Flight  Service  facilities  connectivity  is 
planned  in  the  Far  Term.  However,  the  potential  Implementation 
of  the  radio  and  ground  voice  components  of  the  VSCS  could 
impact  the  connectivity. 

9.2.3  RCCS  Configuration  and  Functions 

Figure  9-21  presents  an  early  description  of  the  functions  ex- 
pected to  be  performed  by  various  elements  of  the  RCCS  system 
and  their  location  in  console,  back  room  and  remote  site  equip- 
ment. Additionally,  because  of  the  importance  of  the  maintenance 
equipment,  their  functions  were  identified  separately  although 
they  may  also  be  colocated  with  the  back  room  equipment.  Some  of 
the  functions  Included  in  the  figure  would  be  performed  through 
equipment  that  have  components  in  all  of  the  various  locations.  In 
the  case  of  flight  service  consolidation,  additional  functions 
such  as  aera  selection,  muting,  and  DF  selection  would  be  added 
to  the  RCCS  subsystem  that  would  service  the  FS  facilities. 
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9.2.4  Ground  Voice  Conmunlcatlons  System 


The  ground  voice  conponent  of  Che  VSCS  is  still  undefined.  It 
is  expected,  however,  that  the  system  would  replace  the  WEOO  300 
and  WECO  301  switches  and  provide  some  level  of  automatic  diag- 
nostics, fault  isolation  and  trunk  restoral.  An  intercom  subsys- 
tem and  an  interphone  system  are  also  components  of  the  ground 
voice  system.  It  is  not  known  at  present  whether  the  Service  F 
interphone  would  be  repalced  or  would  be  absorbed  into  the  VSCS. 
In  addition  to  these,  the  large  flight  service  facilities  would 
have  an  Automatic  Call  Distribution  (ACD)  System,  which  is  a 
switching  system  Chat  provides  access  from  pilots  on  the  ground 
to  Che  FSS  specialists. 

9.2.5  Tentative  Voice  Communications  Implementation  Schedule 

Figure  9-22  presents  the  current  implementation  schedule,  and, 
where  known,  the  nusdier  of  ground  sites  affected  by  implementa- 
tion of  improvement.  With  the  exception  of  the  solid  state 
equipment  purchases,  the  schedule  is  fairly  tentative. 

9.2.6  Voice  Comnunicat ions  Facilities  Planning  Summary 

A number  of  system  configuration  questions  were  encountered  dur- 
ing Che  development  of  this  system  description.  Due  to  the  dy- 
namic nature  of  the  FAA  E&D  process,  ATC  system  improvements 
evolve  from  a cycle  where  improvements  are  developed,  tested, 
and  implemented  based  on  advances  in  the  state-of-the-art  in 
technology  and  perceived  changes  in  operational  needs.  This 
reaults  in  the  various  options  for  implementing  the  output  of 
Che  E&D  program  to  be  kept  open  until  it  is  possible  and  timely 
to  make  the  final  implementation  decision.  This  process  also 
has  a tendency  to  cause  a daferral  of  the  detailed  definition 
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of  technical  and  operational  Interfaces  until  the  time  when  Im- 
plementation decisions  are  Imminent.  In  the  preparation  of  this 
section,  It  was  necessary  to  make,  or  accept,  a number  of  assump- 
tions as  to  what  Improvements  would  be  Implemented,  when  they 
would  be  Implemented,  how  they  would  function  In  the  facilities 
where  they  are  Implemented  and  how  they  would  interact  with  other 
facilities.  This  section  Identifies  assumptions  and  areas  of 
uncertainty  by  what  are  called  "Open  Items"  and  Interface  Adjust- 
ments . " 


9. 2. 6.1  Open  Items 

Open  Items  relate  to  major  parts  of  the  ATC  evolutionary  improve- 
ment program  where  Improvements  are  to  be  made  via  the  F&E  and/ 
or  E&D  program  but  where  final  decisions  have  yet  to  be  made  as 
to  the  specific  course  of  action  to  be  pursued.  In  most  cases, 
an  Open  Item  involves  more  than  one  F&E  and/or  E&D  program  and 
involves  questions  of  the  preferred  technical  approach,  technical 
and  operational  Interfaces,  or  time  phasing. 

These  Open  Items  generally  apply  to  two  or  more  ATC  facilities 
as  defined  in  this  document  and,  for  completeness,  they  have 
been  cited  In  each  appropriate  chapter.  An  Open  Item  is  appro- 
priate to  this  chapter  if  it  involves  features  or  functions  of 
the  voice  communications  facilities;  however,  it  should  not  be 
inferred  that  development  and  implementation  indicated  in  an 
Open  Item  would  necessarily  be  part  of  the  development  and  im- 
plementation program  for  voice  communications  facilities.  In- 
stead, it  might  be  contained  within  the  program  of  another  inter- 
facing facility.  The  Open  Item  that  is  pertinent  to  voice  com- 
miinications  facilities  is: 
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Opon  Item  IS;  Voice  Commuii i oalion-s  Pl.uiiiiii^ 

1.  Air-groun<i-air  ci'mirmnicat  for  tlu*  AKT(U:s  ami  m.iji'r 
terminals  will  be  up^raileil  in  the  post-l'lHJ  time  perluil 
bv  Implementation  of  the  radio  portion  of  VSl'S,  whieh  would 
be  referred  to  as  RCllS.  In  tin'  near  term,  Rt'Atl  ti>ne  i-ontrol 
equipment  for  the  ARTCl's  will  be  replaced,  possiblv  with  a 
modular  subsystem  that  would  be  compatible  with  longer  term 
RCCS/VSCS  designs.  Tlu'  KSS’s,  which  are  ass  tuned  to  rom.iin 
unconsolidated,  will  ci>nt  inue  to  use  switching  and  control 
equlpimnit  based  on  existing  designs.  in  addition,  the  trans- 
mitters, receivers,  and  antenna  systems  .»t  all  KAA  ground 
sites  will  be  replaced  with  mitdem  design  equipment. 


2.  I'.roiutd-ground  communlcat  ions  would  be  modernized  by  the 
Implementation  of  gronntl-groiuid  portions  of  the  VSCS  system 
which  would  replace  the  VTl-XX!  300  system  at  ARTCl's,  and  the 
WKW  301  system  at  the  larger  terminals.  The  existing  snvjll 
key  systems  and  call  distributors  at  FSSs  would  remain  in 
place . 


3.  At  some  smaller  terminals,  a .Sm.ill  Voice  Switching  System 
(SVSS)  will  bo  implemented,  which  will  provide  an  Integrated 
radio  and  ground  voice  communlcat ions  capability. 


9.2.b.2  Interface  AdJustitH'nts 

This  section  Identified  some  fairly  specific  snviller  scale  Inter- 
face uncertainties.  These  luicerta Int les  generally  Involve  minor 
deslgiA  modifications  in  one  or  more  programs  that  are  not  con- 
sidered as  significant  as  the  previously  cited  Open  Item.  The 
Interface  Adlustmcnts  perti»\ent  to  the  Voice  Conruin Icat  ions 
Facilities  chapter  are: 


III 
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Interface  Adjustment  B9'-17  — Adequacy  of  the  Capacity  of 

a 250  Hz  Wide  Slot  for  the 
RCCS  Signaling 

Early  RCCS  concepts  considered  reserving  a portion  of 
the  information  bandwidth  for  signaling  and  remote  control. 
This  portion  would  be  a 230  Hz  wide  slot.  It  is  not  clear, 
however,  whether  this  amount  of  bandwidth  would  be 
sufficient  to  accommodate  the  data  required  to  accomplish 
those  two  functions. 

Interface  Adjustment  B9-18  — Adequacy  of  Interface  of  Bell 

System  with  RCCS  Channels 
Having  a 250  Hz  Slot 

Portions  of  the  Bell  System  that  would  be  used  for  trans- 
mitting the  air-ground  information  signals  m.ay  be  of  the 
digital  Tj  Carrier  type.  It  is  not  clear  what  impact  the 
Tj  Carrier  system  would  have  on  the  250  Hz  slot  that  carries 
the  signaling  and  remote  control  information. 

Interface  Adjustment  B9-I9  — Monitoring/Fault  Isolation 

Philosophy  for  FAA  Communica- 
tions Equipment 

The  FAA  plans  to  continue  procurring  new  solid  state  A-C 
equipment.  It  is  expected  that  this  equipment  would  have 
to  Interface  with  the  monitoring/fault  isolation  subsystem 
of  the  RCCS.  However,  the  A-G  equipment  is  not  currently 
configured  for  that  Interface. 
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ABBREVIATIONS  AND  ACRONYMS 


ABDIS 

ACD 

ACD 

AERA 

AFCD 

AIVS 

AES 

AFSS 

AFTN 

A-G 

A-G-A 

AGL 

AIRS 

ALWOS 

ARO 

ARSR 

ARTCC 

ARTS 

ASDE 

ASR 

ATARS 

ATCBI 

ATCRBS 

ATCSCC 

ATIS 

ATS 

AUTOVON 

AV-AWOS 

AWP 

AWS 

AWSDS 

AWSS 


Automated  Service  B Data  InterchauRe  System 

Airport  Traffic  Control  Tower  Consolidated  Display 

Automatic  Call  Distribution 

Automated  En  Route  Air  Traffic  Control 

Airport  Facilities  Consolidated  Display 

Automat  li'n  of  Field  Operations  and  Services 

Airway  Facilities  Service 

Automated  Flight  Service  Station 

Aeronautical  Fixed  Telecommunications  Network 

Air-Ground 

Air  to  Ground  to  Air 
Above  Ground  Level 

Airport  Information  Retrieval  System 

Automated  Lmrf-Cost  Weather  Observation  Systems 

Airline  Reservation  Office 

Air  Route  Surveillance  Radar 

Air  Route  Traffic  Control  Center 

Automated  ihtdar  Terminal  System 

Airport  Surface  IV'tectlon  Equipment 

Airport  Survellliince  Radar 

Automated  Traffic  Advisory  and  Resolution  Service 
Air  Traffic  Control  Beacon  Interrogator 
Air  Traffic  Control  Radar  Beacon  System 
Air  Traffic  Control  Systems  (i>mmand  Center 
Automated  Terminal  Information  System 
Automated  Terminal  Services 
Autoimitlc  Voice  Network 

Aviation  Automated  Weather  Observation  System 

Aviation  Weather  Processor 

Air  Weather  Service 

Advanced  Wind  Shear  Detection  System 

Airborne  Wind  Shear  System 


BCAS  Beacon-Based  Ct)lllslon  Avoidance  System 

BRITE  Bright  Radar  Indicator  Tower  Equlpmt'nt 

BUEC  Back-Up  Emergency  Commvinlcat  Ions 


CAL  lA>mmerclal  Airlines 

CARF  Central  Altitude  Reservation  Function 

CCC  Central  Computer  Complex 

CCP  Contingency  Conimmd  Post 

CCTV  Closed  Circuit  Television 
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CD 

CDC 

CFC 

CFJC 

CMA 

CONUS 

CRD 

CS/T 

CTA 

CWSU 

DABS 

DARC 

DCS 

DDD 

DEDS 

DF 

DME 

DR&A 

DTE 

DUAT 

EBCDIC 

EFAS 

EMSAW 

ETABS 

FAD 

FAX 

FDAD 

FDEP 

F&E 

FP 

FSAS 

FSDPS 

FSH 

FSS 

FTS 

FWS 

FX 

GA 

GPS 

GOES 

HSP 

HUD 


Coimnon  DlglClzer 
Computer  Display  Channel 
Central  Flow  Control 
Central  Flow  Jacksonville  Computer 
Control  Message  Automation 
Conterminous  United  States 
Computer  Readout  Device 
Combined  Station /Tower 
Calculated  Time  of  Arrival 
Center  Weather  Service  Unit 

Discrete  Address  Beacon  System 
Direct  Access  Radar  Channel 
Data  Communications  Subsystem 
Direct  Distance  Dialing 
Data  Entry  and  Display  Subsystem 
Direction  Finder 
Distance  Measuring  Equipment 
Data  Recording  and  Analysis 
Data  Terminal  Equipment 
Direct  User  Access  Terminal 

Extended  Binary  Coded  Decimal  Interchange  Code 
En  Route  Flight  Advisory  Service 
En  Route  Minimum  Safe  Altitude  Warning  System 
Electronic  Tabular  Display  Subsystem 

Fuel  Advisory  Departure 
Facsimile 

Full  Digital  ARTS  Display 
Flight  Data  Entry  and  Printout 
Facilities  and  Equipment 
Flight  Plan 

Flight  Service  Automation  System 

Flight  Service  Data  Processing  System 

Flight  Service  Hub 

Flight  Service  Station 

Federal  Telephone  System 

Flight  Watch  Specialist 

Foreign  Exchange 

General  Aviation 
Global  Positioning  System 

Geostationary  Operational  Environmental  Satellite 

High  Speed  Printer 
Head  Up  Display 
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ICAO 

IKR 

IFSS 

ILS 

lOCK 

LASS 

LF 

l.l.WSAS 
1.0  RAN 
LRCO 
LSR 

MIL 

MLF 

M1.S 

M&S 

MSAW 

m'BF 

MTBR 

MTD 

MTl 

NAD  IN 
NAFAX 
NAFEC 
NAS 

NASCOM 

NATCOM 

NAVAl D 

NDB 

NOAA 

NORAD 

NOTAM 

NMC 

NWS 

OAf. 

ORD 

OTC 

PATWAS 

PDME 

PIREP 

PVD 

RCAG 

Rai 


International  Civil  Aviation  Organization 
Instrument  Flight  Rules 
Inien'\at  ional  Flight  Serviee  Station 
Instnunont  Landing  System 
Input/Output  Control  Element 

Line  Automatic  Sensing  and  Switching 
Low  Frequency 

Low  Level  Wind  Shear  Alert  System 
Long  Range  Navigation 
Limited  Remote  Communicat ions  Outlets 
Limited  Surveillance  Radar 

Mil  Itary 

Medium  Low  Frequency 
Microwave  Landing  System 
Metering  iind  Spacing 
Minimum  Safe  Altitude  Warning 
Mean  Time  Between  Failure 
Mean  Time  Between  Repair 
Moving  Target  Detector 
Mi'vlng  Target  Indicator 

National  Airspace  D;ita  Interchange  Network 
National  Facsimile  Circuit 

National  Aviation  Facilities  Experimental  Center 

National  Airspace  System 

National  Aviation  Systems  Communications 

Na  t Ion  a 1 Commun Ic  a t Ions 

Navigational  Aid 

Non direct Ional  Beacon 

National  Oceanic  and  Atmctspherlc  Administration 

North  American  Air  Defense  Command 

Notice  to  Airmen 

National  Meteorological  Center 

National  Weather  Service 

Official  Airline  Guide 
Operational  Readiness  lU'monstratlon 
Over  the  Counter 

Pilot  Automatic  Telephone  Weather  Answering  Service 

Precision  DME 

Pilot  Weather  Report 

Plan  View  Display 

Remote  Communications  Alr-Gn'»und 
Remote  Conmiunlcatlons  Outlet 
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RCCS 

RCS 

RDF 

RML 

RMMS 

RNAV 

R/T 

RTR 

RVR 

Rx 


SAC 

SAM 

SAMOS 

see 

SPO 

SPSS 

SMMC 

SRAP 

SRG 

STC 

SWL 

SVSS 

TAC 

TACAN 

TAGS 

TCDD 

TCS 

TDP 

TIPS 

TSARC 

TRACAB 

TRACON 

TRSB 

TTY 

TWEB 

Tx 

VAS 

VASI 

ves 

VFR 

VI  CON 

VLF 

VMC 

VOR 

VORTAC 


Radio  Communications  and  Control  System 

Radio  Communications  Subsystem 

Radio  Direction  Finder 

Radar  Microwave  Link 

Remote  Maintenance  Monitor  System 

Area  Navigation 

Receiver/Transmit  ter 

Remote  Transmitter/Receiver 

Runway  Visual  Range 

Receiver 

Strategic  Air  Command 
System  Acquisition  Management 

Semi-Automated  Meteorological  Observation  System 

(ATC)  System  Command  Center 

Single  Frequency  Outlet 

Satellite  Field  Service  Station 

System  Maintenance  Monitoring  Console 

Sensor  Receiver  and  Processor 

Systems  Requirements  Group 

Sensitivity  Time  Control 

Severe  Weather  Labs 

Small  Voice  Switching  System 

Tactical  Air  Command 
Tactical  Air  Navigation 

Tower  Automated  Ground  Surveillance  System 

Tower  Cab  Digital  Display 

Technical  Control  Subsystem 

Technical  Data  Package 

Terminal  Information  Processing  System 

Transportation  Systems  Acquisition  Review  Council 

Terminal  Radar  Approach  Control,  Tower  Cab 

Terminal  Radar  Approach  Control,  IFR  Room 

Time  Reference  Scanning  Beam 

Teletypewriter 

Transcribed  Weather  Broadcast 
Transmitter 

Vortex  Advisory  System 
Visual  Approach  Slope  Indicator 
Voice  Conmunicatlons  Subsystem 
Visual  Flight  Rules 

Visual  Confirmation  of  Voice  Takeoff  Clearance 

Very  Low  Frequency 

Visual  Meteorological  Conditions 

Very  High  Frequency  Omnirange  Station 

Colocated  VOR  and  TACAN 
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VRS 

VSCS 

V.T. 

WAVE 

WBRR 

WECX) 

WFMVJ 

WMSC 

WSFX) 

WSR 

WVAS 

Wx 


Voice  Response  System 

Voice  Switching  Control  System 

Vacuum  Tube 

Wind  and  Altimeter  Voice  Equipment 
Weather  Bureau  Remote  Radar  Recorder 
Western  Electric  Company 
Weather  and  Fixed  Map  Unit 
Weather  Message  Switching  Center 
Weather  Service  Forecast  Office 
Weather  Service  Radar 
Wake  Vortex  Avoidance  System 
Weather 
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